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MACKENZIE VALLEY PIPELINE INQUIRY 


IN THE MATTER OF APPLICATIONS BY EACH OF | 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 
THE NORTHWEST TERRITORIES; and la 
(b) FOOTHILLS PIPE LINES LTD.FOR A RIGHT-OF- i 
WAY THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES, i 
FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIFELING| 


if, 


and | 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND ECONOMIC 
EMPACT REGIONALLY OF THE CONSTRUCTION, OPERATION 
AND SUBSEQUENT ABANDONMENT OF THE ABOVE PROPOSED 
PIPELINES 


| 
if 
hye US / lk 
(Before the Honourable Mr. Justice Berger, a NOTA (ie 


H 


| 


| 
Yellowknife, N.W.T. | 

| 
september 24th 1975 
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REPORTING LTD. 


BURNABY 2; B.C. 


on 


to 








Yellowknife, N.W.T. 
September 24th, 1975. 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: Well, we 
will come to order, ladies and gentlemen. 

Mr. Hollingworth? 

MR | ScorT: Mr. 
Commissioner, before Mr. Hollingworth begins, I wonder 
if the map that is just below the table which was 
referred to yesterday could be made an exhibit. I 
understand Mr. Hollingworth contemplated that it would 
be and I did too, and perhaps it should be marked if 
Miss Hutchinson will give us the next number. 

MR. HOLLINGWORTH: Yes that 


was just an oversight, yesterday, Mr. Commissioner. 


( LOGISTICS MAP _ FOOTHILLS PIPELINE MARKED 


AS EXHIBIT NUMBER 264) 


@ H INGW RTE 3 the e le Velie 
MR. HOLLINGWORTH The elevent 


and final panel of the Phase 1 evidence of Foothills 
Pipe Lines Limited. It was intended to have Mr. A.L. 


Paul, Superintendent of Operations and Maintenance of 


Foothills Pipe Lines present on the panel with Mr. 


Hushion. Mr. Paul is quite ill, and is not able to come 


here. I have spoken at least to Mr. Scott and Mr. 
Genest about it, and in his place we have put forward 


Mr. Mirosh and Mr. Dick Littledale. 
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YES Littledale, Mirosh, Hushion 
In Chief 


My intention would be to have 
Mr. Hushion read the evidence in and have Messrs. Mirosh 
and Littledale available to answer -- field questions 
whenever it seems appropriate, and prior to cettina ee | 
the printed notes, if I could ask some questions of Mr. 


Littledale. 


RICHARD? LITTLEDALE, Sworn: 
EDWARD A. MIROSH, Resumed: 


D. HOWARD HUSHION, Resumed: 
DIRECT EXAMINATION BY MR. HOLLINGWORTH: 


Q Mr. Littledale, I under- 
stand you're presently manacer of Process and Construct- 
ion for Westcoast Transmission Company Limited? 

WITNESS LITTLEDALE: 

A Yes? that’s right. 

: QO And you will becomine 
involved with Foothills Pine Lines in the Operations 
and Maintenance end of things in the very near future, 
is my understanding correct there? 

A Phat 1s correct. 

O {f2Wwoncder if you could just} 
give us a brief outline of your academic qualifications | 
and your history of employment? | 

A Yes, I completed Indentured | 

Apprentiship - engineering apprenticeship program, 
Rugby in England, and I'm a certified engineerino 


technologist in British Columbia. 1950 to 1952, I worked 
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REPORTING LTD, TOUS? 


oe Littledale, Mirosh, Fushion 
Tie cirer 


on a joint pipeline project between Bechtel and Wimney 
in the Middle East, and-in 1952, I joined Interprovincial 
Pipeline Company out of Edmonton, and I was with ther 
from L952 Gor 063: 

From* L9s27to0 PSS) 4was-spent 
with the engineering construction group; 1957 to 1963, 
was "operations; '"1963“to-2966), "Ll came’ over to British 
Columbia and joined Western Pacific Products and Crude 
Oil Pipelines; I was assistant superintendent of 
operations for them for six months, and then I was 
promoted to Superintendent of Operations and staved with 
them for three years. 

iThen I transferred to West- 
coast Transmissionand from 1966 to 1969 I was Assistant 
Superintendent of Transmission and after that I became 
Superintendent of Transmission, Manager of the Southern 
District; Manager of ,Transmission and I'm presently 
manager of Process and Construction. 

‘ Q Thank-youlyepire¢ Littledale. | 

Now we will move to the prepared evidence. | 

Mr. Hushion, you're the Exe- 
cutive Vice-President of Foothills Pipe Lines Limited? | 

WITNESS HUSHION: 

A Yes. 

eo) And you've previously 
appeared before this inquiry on the metallurgy panel 
and some community hearings? 

A ZCSs 


QO Would you provide the 
7 I 


Commissioner with an overview of Foothills' operations 
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eA. Littledale, Mirosh, Bushion 


Im Chief 


and maintenance plans with respect to the proposed gas 
line system from the Peaufort Basin to approximately 
the 60th parallel?.. 

A Yess, , Foothajdas'.0.& M 
plans are developed in Part 3F of our application to 


the National Eneray Board and the Department of Indian 


Affairs. Environmental and socio-economic considerations 


with respect to operations and maintenance are detailed 


in Parts 5C and 5D. Other panels for the appropriate 


phase of this Inquiry will address in depth the environ-' 


‘ 


mental and socio-economic considerations. 

In developing the proposed 
O & M plans, Foothills was able to utilize first the 
extensive experience of the Alberta Gas Trunk Line 
Company Limited in operating a large gas transmission 
network extending into the northern reaches of Alberta 
and second, the active participation by AGTL in develop- 
ment of the Canadian Arctic Gas Study Limited proposals 
for O & M plans while AGTL was still a member cf that 
consortium. 

‘Through the above experience 
and participation Foothills adopted a new posture 
recognizing that: 

(a) the character of the 
pipeline company in the Territories should be more 
northern oriented. 

(b) where facilities south 
of 60 degrees latitude exist, an entirely new pipeline 
system would only provide an unnecessary duplication 


of facilities. 
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Accordingly, to provide a com- 
pany which was more oriented to the northern community 
the decision was oe by Foothills to incorporate into 
the O & M planning the provision for locatinca the 
Operation's Head Office in Yellowknife. Additionally, 
Foothills adopted as corporate policy, the provision of 
gas service to selected communities along the provosed 
pipeline route and the operation and maintenance of 
these lateral connections as an integral part of the 
O & M plans. 

é To prevent duplication of 
facilities south of 60 deqrees latitude, AGTL has pro- 
posed utilizing its spare system capacity and increment- 
ing its facilities, where necessary, to accommodate 
projected volume throughputs. 


:@) Would you elaborate on 


as advanced by Foothills and CAGPL? 

: : A First, the Operations Head| 
Office provosed for Yellowknife is in contrast to the 
CAGPL proposed location for this facility in southern 


Canada. 
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Littledale, Mirosh, Hushion — 


i. ineehre® 





The Foothills Operations Head 
Office would increment to a staff level of 56 by the 5th 
operating year and’ would be responsible for administration 
of three pipeline districts. As such, northern residents 
would be provided with a greater variety of employment 
opportunities in such areas as accounting, engineering, 
purchasing and employee relations. 

The environmental and socio- 


economic policies of Foothills would be largely amplified 
and carriec through at the Operations Head Cffice level 


e 


in conjunction with the three district headquarters, 


personnel responsible for operations and maintenance 


i) 


would be part of the northern community and would hav 
close liaison with the administrative and requlatory 
branches of various government agencies. The contractin¢e 
of local services and procurement of local supplies 

would be greatly enhanced with the necessary Foothills 
authority located in the Territories. 


’ 


In addition to the adminis- 


trative aspects, the Yellowknife Office would aiso 


house the gas control centre. At this centre. day to 


day control of the system would be exercised, thereby | 


providing additional varied employment opportunities 


| 


in terms of gas control operators and computer | 


services. CAGPL proposes to establish their gas control | 
centre in southern Canada. | 

Secondly, in contrast to 
CAGPL. Foothills intends to establish its Maintenance 
and Supply Depot at Ft. Simpsen. This depot would 


inventory supplies for ‘the total system, provide repair 
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faciilities for various mechanical and electrical main- 
tenance and modifications of operating equipment, and 
as a eonSequence) “provide varied employment opportunities 
for northerners. The similar CAGPL facility is understoad 
to be located in southern Canada, | 

Thirdly Foothills proposes to 
employ a staff environmentalist at each of the district 
offices. As the environment changes throughout the 
pipeline route, environmental concerns car he isolated 
and dealt with at the working level. A similar position 
YSEnoe uals terse in CAGPL's O&M organization. 

POULLGLY. «a Stone rcantk 
departure of the Foothills's proposal from that of 
CAGPL involves the extent of permanent facilities which 
would be operated and maintained . Foothills proposes a 
much smaller scale of permanent facilities with a 
conseauent smaller operations and maintenance requirement 
and a resultant diminished environmental impact. 

; To ‘uUaencary ene “extent, OF 
manent facilities, excluding the right of way, Foothills 
would have to maintain a land use area of approximatel 
600 acres as compared to the CAGPL requirement of approx} 
mately 5,000 acres, a factor of about 8 to l. In terms 
of borrow material requirements for permanent facilitie 
Foothtlls would have to maintain approximately 3 million 
cubic yards as compared to the CAGPL requirement of 
Cot Laon cuhve yards, again a Lactor of about. S “to 
These significant differences 
can be largely attributed to the following: 


(a) Foothills would not have 
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operate and maintain a large diameter pipeline 


across the sensitive Yukon coastal and Mackenzie Deita 


a 


area between the Alaska/Yukon border and Travailliant 
The Inuvik district office in the Foothills proposal 
would only be responsible for approximately 250 miles of 
pipeline and related facilities. 

(b)> Foothills does not 
propose to operate large airstrips for fixed wing 


proposes 


<£ 


at compressor stations. CAGPL on the other hand, 
the operation of eight airstrips tm the Termaitories)iea 
comprising an area of approximately 175 to 300 acres and 
each having a borrow material requirement of one half 
having 


million to one million cubic yards. Besides 


maintain these airstrips, the following disadvantaces are 
apparent: 


to 


; (ii) The topographical reouire~ 


ments of an airstrip may dictate that it be weli rx 


O 
5 


from the compressor station necessitating additi 
access roads to be constructed and maintained. 
During adverse weather 


(iii) 


conditions, the airstrip may have to be ploudghed prior 


to use. 
The Foothills plan, 


would utilize fixed wing aircraft support only at 


o 
@ 


airstrips. The prime mode of transportation woulc 


ground transport, appropriate for the season and terrain, 


supplemented with helicopter support as requirec. 
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BURNABY 2, 8.C. : 
10 


(c) Another significant 








r 
1y 
i, departure in the O&M plan, Foothills vs CAGPL, is in 
,| the operation and maintenance of whaf facilities,. 
4) Foothills does not propose the construction and maintenance 
| of permanent wharves along the Mackenzie River while 
| CAGPL proposes the construction and operation of eleven 
ai permanent wharves adjacent to compressor station sites 
3 | which already would have all-weather road access, helipor 
| and/or airstrips. 
> | 
ail Tteis the intention of Faot- 
| hills to’upgrade existing wharves if acceptable to the 
| nearby communities, and if useful access to the pipeline | 
13) facilities is available over all weather access roads 
es The majority of large tonnage requirements would have oca 
eI red during the construction phase with very limited tonnace 
16 | contemplated for the operational phase. Portable wi 
man facilities can be utilized,if the need arises, with 
7 || 
a Winimum effort and disturbance. 
bd : (dq) The acreage requix 
a of compressor stations for CAGPI. vs Foothills is 
Bes approximately 2 and a half to one; CAGPL requires 
i approximately 25 acres per chilled station vs the Foot- | 
a hills requirement of 11 acres per station. The reduced 
a land area in the Foothills case will require less annual 
a5 | maintenance on such items as the gravel pad, fencing, | 
+4 - fire breaks, and drainage provisions. | 
| 
27| The fifth difference occurs 
2 a Sepec uence of the volume build up schedules proposec 
| by both applicants. Foothills proposes a gradual throucn- 
4 put increase with an associated gradual increment to com 
i pressor station facilities. This Luild up schedule allow 
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| a greater degree of flexibility with respect to on-site 
experience and the applicationpf that experience to station 
| : 

| construction in succeeding years. This situation 

contrasts to the CAGPL case where large throughputs 


5| are planned for the initial system, 
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Cr Exam. by Mr.” Carter 


MR. HOLLINGWORTH: The panel 
is available for cross-examination, sir. 


O) 


CROSS-EXAMINATION BY MR. CARTER: 


QO Mr. Hushion, I wonder if 
I could begin by referring you to a section in your 
application dealing with O & M, and it's found at page 
3F-34. 

A Yes, I have that. 

Q Now right at the top of 
that page, sir, the following statement is made: 


"In the southern portion of the pipeline Operations 


and Maintenance procedures will be similar to those used 


on other gas pipeline systems operating in these areas”. 


Could you tell me, Mr. Hushion, which pipeline systems 
you're referring to there? 

A Oh, I think that would 
much similar to the northern part of the Alberta Gas 
Trunk Line system. 


QO I see, and you consider 


that to be in the same area as the southern vart of the 


Foothills system, just say between Fort Simpson and the 


60th parallel? 
A Yes, it's just an exten- 
Sion -- well from Zama Lake up across the border and 


towards Fort Simpson. 


2 Q So your intention would be; 


to operate and maintain the Foothills' system on the 


southern portion in a similar manner to that that Trun} 
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Lines employs in northern Alberta? 


A “Well wherever the systems 





{ 

: 
3 | are generally the‘same, if it's the same type of terrain; 

i 

| 











4 | the same type of access, well we would operate it in 

5 the same general manner, yes. 
6 | Q And in your view, is the 

7 i terrain similar? 

‘| A Well it's progressively 

9 | changing as you go further north, but the change isn't 

10 that abrupt as you go from the end of the Alberta Gas | 
ai Trunk tins system, as I sav towards the 60th parallel, 
12) and on up to Fort Simpson. It is getting, of course, 
13] into the discontinuous permafrost and then progressing 
14 on to permafrost. 
1s | fe) I see. 

16 | A It must be the same as it 
17 | 1s as the very southern part of. the Alberta system tc 
is | its northern extremities. 

\| 
Te , , Q I was wondering what the 
20| reference was, and as I understand it it's to the Trunk | 
21] Line system in northern Alberta? | 
22 | A Yes. | 
ae Q In the Zama Lake area? 

24 | A -M'hmm. | 
25 | 0 NOW == 
64 A I might add that Westcoast! 
27 | has the same similarity too. They have . progressed, 

28 | of course, into the Territories already, so it would he 

! 
29 | the same as their operations in the northern part of 
30 | their system. | 
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i aan ia Cr. Exam. by Mr. Carter 
iy fe) Well I wondered about that, 
2| Mr. Hushion, in that the statement refers to aas pipe- 
3 line systems, in the plural, so that would mean both | 
4 | Westcoast and Trunk Lines Northern Alberta -- | 
s| A Yes, that would include | 
6 | the presently two operating systems that are operatina | 
7 | in northern Alberta, northern B.C. and in the case of 
3 | Westcoast, into the Territories with their Pointed | 
9 Mountain Line. | 
| 
10 | Q I see. The Westcoast : 
11] system you're referring to is to Pointed Mountain in the| 
12 | Northwest Territories? | 
13, A Well that's the furthest | 
14 extremity of their system, so it would be the one that 
15 | you refer to, from there on down to the northern part 
Des @nebte. 
a4 9 Yes. Now, == | 
18 A The terrain from Fort | 
19 Nelson’ up to, as I am sure Mr. Littledale could attri- 
20 | bute to, is much similar to the northern Alberta and 
“at the Southern searoundothnere0thoparaller;%6n both | 
22 | systems, the Alberta Gas Trunk Line and the Westcoast | 
33 )| system. | 
24 OQ I see. When you refer to | 
25 | the southern portion of the pipeline in this statement, | 
26} could you tell us what area is that? Would that be | 
27 | from Fort Simpson south? 
28 | A Well generally speaking, 
P85) yes. I think it becomes as you go just a little bit : 
30 further south, they become much more the same, ves. | 
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Cr. Exams by Mr. Carter 


O Now, if I could deal with 
another matter, and I discussed this somewhat with Mr. 
Mirosh on the communications panel, and that is the 


decision of Foothills to have its head office and con- 


trol centre at Yellowknife. And you point out that this 


is a difference between your proposal and Arctic Gas. 
Is there anything about the Arctic Gas proposal to have 


one central control centre and head office in Calgary 


for their whole system) in-both® the Northweste Territories| 


and Alberta, is there anything that's not feasible about 


that- sort -of “approach? 

A I thinkthat the head 
operating office should be located in the Northwest 
Territories. Of course Foothills is a Northwest Terri- 
tories oriented pipeline company. The -- considering 
the fact that there is chilling on the line and it does 
have its own idiosyncrasies, if you wat think that 
it should be operated as an independent system. 

; Q That's a decision that 
Foothills has made, but what I am wondering is was it 
for any technical reason that you determined it was not 


feasible to have one control centre in Calgary, say 


A I suppose you could contro 


any system from any place if you wanted to. It is 


remote, and the distance of the remoteness is not neces- 


sarily that important, but I still think by the same 


token that it should be as close to the actual operating 


system as possible. 
It's more fitting to have it 


that wav. 


| 
| 
i 


| 
| 
| 
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AL LWEST REPORTING LTO. Littledale, Mirosh, Hushion 
i ee Cr; Exam. by, Mr. Carter | 
| 


1| Q Well dealing with that 
| 
| 


then, Mr «-Hushion, 1 saltso asked ‘this of Mr. Mirosh at 


LW) 


that time, why did you choose Yellowknife? It seems to 











S 
4 be more, to use your term remote from the main line ! 
5 | system at least. It's not along the main line system, | 
¢ | and I wondered why you chose Yellowknife? | 
74 A Well it is in the Terri- | 
3 | tories. It's close, of course, to the lateral into | 
9 | Yellowknife, but I think it has some other reasons. | 
i 
10 | It has transportation facilities, it is a locale where | 
LL} you can Seer people to work. It has the required | 
i\ 
12 | social requirements, if you will, the amenities that | 
Ht | 
13, people like in order to attract qualified workers. 
1a O These would be people that. 
15 | you are trying to attract from the south? 
16 | A Well there are certain 
17 | ones that will have to be in as we were discussing through 
18 | last week and this week, there are only certain jobs | 
19 that can be filled by northerners, at least in the ini- i 
20, tial stages. You need some people -~- for example, | 
21 there are no gas controllers, those would have to be 
22 | brought in. ,This is a good thing. It supplies jobs for, 
23] the local people, which I think is important, and | 
24 | different types of jobs. We would have purchasing | 
25 | people, there would be administrative people, secretar- | 
26 | , ies, typists, clerks, that will have jobs provided for | 
27 | them in the Territories. These can be obtained locally | 
28 | by, having it in the ,Territories. You purchase locally, | 
29 | this would be a natural thing. | 
30 | ' Other companies seem to have | 
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their head offices or their headquarters in Yellowknife, 
and besides we have the three districts in Inuvik, 
Norman Wells and seen so it was a nice spread of 
facilities throughout the Territories. 

QO I see. And as you say, 
by having your control centre in the Northwest Terri- 
tories, you keep Foothills as a self-contained project, 
if I can put it in that term, within the Northwest 
Territories? 

A Yes, very much so. 

Q If I could refer you now, 
Mr. Hushion to page 4 of your prepared evidence, 
towards the bottom of that page you deal with some 
Significant differences between the two proposals, and 
if I could deal with one or two of them. 

‘The first one that is lettered 
(a) points out that Arctic Gas has about 250 miles of 
more line to look after, this being because of their 
bringing Alaska gas across the North Slope, and I’m 
wondering if you have taken into the account, as I 
understand it, some 490 miles of liaterals that Foothills 
proposes as an integral part of its project? 

A Yes, we are mentioning 
that the Inuvik district only handles -- is only 
responsible for 250 miles, we are excluding, of course, 
the lake from Prudhoe Bay to Travaillant Lake, as far 
as the CAGPL system is concerned. 

- a) As an overall project, 
though, it could be said that Foothills with its lateral 


as part of its whole project, has I suppose even more 
miles of pipeline than Arctic Gas? 
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A Yes, there's some 460 
miles of laterals that we plan to put in for service 
to communities, Tae 

Q Now the next difference 
that you point out, lettered b deals with the fact that 
Arctic Gas proposes to use fixed wing aircraft and 
airstrips as opposed to Foothills. And as I understand 

would 

it, Foothills/employ. helicopters rather than fixed 
wing aircraft. Could you tell me something about the 
types of helicopters that you propose to use, the 
size, ee make if you know that now, how many you’da 
have, load capacity, that sort of thing? 

A Well, we've planned on 
leasing helicopters, and this is one of the things, in 


an attempt to promote businesses in the three districts 


that we'd be working out of Jt woulc depend on what 


helicopters really are available at that particular time, 


The ones for operation are not necessarily the huge 
ones. »We will have contracts with the peopie in the 
area for supply of larger helicopters, something like, 
We mentioned, the Sikorski 61 or even perhaps when the 

pipeline is constructed if it is, there wouid 
be something larger, better, more proved at that time. 
I think we're all faced with that type of thing. The 
most modern eguipment available is what we'll purchase 
what that happens. So, we'd have a lease arrangement 
with people meach district for both maintenance and 
in cases of emergency. 

Q And these would have, I 


take it, sufficient load capacity for whatever you can 
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foresee would be necessary in the operations and 
maintenance? 

é A Certainly we'd be looking | 
at the ones at that time that have the largest sling 
load if youswill.. In the present day.).I- think, it's | 
about 8,000pounds maybe stripped down, which is | 
satisfactory for our needs. But however, you would 
keep your, you're continually progressing and you're 
aware of what's available, I think we're always doing 
this in our business. 


6 


Q I see. Now, turning | 
over to the next page, page five , under the small lettey 
(1) you refer to a Ministry Of Transport regulation | 
requiring that airstrips be manned for IFR landing 
regulations, and in that connection, Mr. Hushion, 

I'm advised that in IFR conditions, you're required to 
have someone on the ground whether you're landing with 
fixed wing or with helicopters, have you any information | 
in that regard?. 

A No ~nnot.specific...Mind 


| 
| 
you, we're not -- I believe that in the present cay, | 
there isn't that much sophisticated equipment with the | 

| 


helicopters as far as IFR equipment is concerned, although 


they're moving towards that and this is starting to 


happen. Now we discussed a beacon as being available at | 
the heliports for helicopter landings which can be used | 


and, monitored into,our; control systems, into the district 
| 
offices so that you would know that's available without | 

| 
having it being manned, 


Q I'm told that the existing 
| 
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regulations require this man on the ground in both 

cases. Now they may be changed, but if that were so, ! 
would it not be the case that there would be no 
difference between the proposals in the sense that they 
both require a man on the ground, whether it was fixed | 
wing or helicopter? 

A Well of course, you Ould | 
need it all the time with an airstrip, but it isn't 
absolutely a requirement. I t would be a nice addition 
to a helicopter use if we were able to have IFR, althouch 
we would depend then whether we were going to keep a man | 
Cnere. 9 oon thi youd "do “that: | 

Q I'm wondering about the | 
large number of hours of darkness in the north, Wouldn't 
IFR be required during those times? 

A Well of course, the 
darkness would limit it mind you but we're saying that | 
ground transport is available to us too. This is the 
primary use. We!re not saying that we're going to be | 


flying all the time. It's a helicopter support to that. 





fe) Din ta hse ro] Cerhar heli- | 
copters cannot use a_ sling if they're operating undey 
IFR conditions, were you aware of that regulation? 

A Noy f'm noet*that familiar | 
with the regulations. | 

QO But “as you'ssay; you intend 
to use ground transport and I believe the statement just | 
below that on page-5 is that this would be the prime | 
mode of transportation, do I understand that correctly? | 

my 22) Yes sir, wherever possible. 
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Q eneciiat connection, Mr. 


Hushion, have you any studies or reports dealing with 


the question of whether ground’ transport is your primary 


mode backed up by helicopters is preferable to the 
construction of airstrips anc the use of fixed wing 
aircraft from your environmentalists' point of view. 

A Well we haven't made a 
specific study to compare one to the other. Weil 
we have in our own thinking looked at this and decided 
certainly, with the available ground equipment that's 
Byad Abie to us now, that there's really not much 


doubt that that’s the type of equipment that should be 


used primarily. 


QO Moving along, then, with 


these differences, Mr. Hushion, the next one at the top 


of page 5, is lettered two little i’s and you state that | 


Arctic Gas with their airstrips will regquire access 
roads, and in that connection, I wondered if Foothills 


would not require a large number of access roads as 


well to get it to the highway or winter road or whatever | 


ground transport right-of-way you intended to use? 
A We certainly need some 
access but we're saying that we -- for every airstrip, 


you have to have an access road to and from it and it 


may be quite distant. You'd have to pick out a reasonabl 


“area to have a 6 or & thousand foot strip. We'd propose 


to use the right of way wherever possible. certainly 
and 

in wintertime/with .low ground pressure vehicles in the 

summertime. You don't need access roads from heli- 


copéers is what we're saying. 
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np maintenance point of view in operating a chilled gas 
a - 


line, does not exist but it will be something that will 


be acquired as time goes on? 


| | Q In preparing your O & M 
a application, I take it, am I correct in stating that 
" you assumed that the Mackenzie adghway would be constructed? 
; A Well we did assume that 
| but we also have a secondary thinking that the equipment | 
| 
: would be located in acce¢siblie compressor stations for | 
6 | 
7 | maintenance and repair work. | 
: Q If it were constructed, | 
JI you would then require access roads to the Nieuwe 
aS from the compressor stations. | 
- , A Certainly, yes. | 
11| | 
42 | Q Tf not, you intend to | 
be move up and down the right of way wherever possible? | 
* A Certainly you would use | 
o the high speed highway wherever you could. Naturally 
5 
you get there and then easier access roads to the right 
16 | : | 
17| of way. ; | 
18 QO Now, Mr. Hushion 
ta: I take it that and I believe you stated this | 
36 | just a little earaiets that one of the novel features 
24: about this project and Arctic Gas's as weil, and I’m | 
a speaking now from an operations and maintenance point 
a of view, will be the fact that the gas will be chilled, 
i is that fair to say? 
i | A" Yves. 
26] Q Would it be also fair to | 
" say then that the experience from an operations and 
| 
| 
| 
| 
| 
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| | 
1 A Yes, I suppose that's 
2 | true. | 
. Q In that connection then, | 
4] I would like to, if I may, refer you to the last parecrane 
s) of your prepared evidence. and as I understand what you' ie 
j | 
6! stating there, you're saying that in your project, you | 
7 | will have a more gradual build up of facilities and this | 
3 will give you more opportunity to iron out the bugs. so | 
| to speak? | 
a ; A Yes. | 
a Q As I recall Mr. Mirosh's | 
2] testimony on the design of the compressor stations. he | 
13, said that Foothills as opposed to Arctic Gas, would 
14 | install chilling facilities at every compressor station 
15 | in the first instance, and I'm wondering if this 
a wouldn't then give you the same opportunity as 
17) aretic Gas to make changes to these facilities if 
18 experience apepeae that these were necessary? 
19} A. I believe that our first | 
20 | years is two stations and four chilling stations, is : 
21 that correct? | 
ae WITNESS MIROSH: | 
| 
23 A Yes, the first year is | 
24 | two full stations and four chilling and then in some | 
25 | cases the chilling is added at the same time as the | 
= compression, so your statement wasn't totally correct. | 
27 Q I didn't understand | 
28 | what you said then’correctly, I take it? | 
29 | My understanding was that you | 
\ | 
me made a distinction between the two proposals and that wag 
| 
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that you would have chilling at all the stations in the 
first instance, whereas Arctic Gas would only install 
them as they put on compression. 

A That's correct, Curing 
the early years, we propose to install chilling stations 
in locations where we don't require compression, 

Q My question then was 
having installed these, I suppose it's not proper to say 
ahead of time, but having installed these chilling 
facilities, 1f it turned gut thatethere should besome 
modification to them, you wouldn't have the same 


flexibility if you had only installed those where you 


| 
| 


had compression because they had already been installed? 
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A Yes, but if there were 


modifications required and I can't imagine what they 
would be, they sound be modified at the stations after 
installation. 

MR. CARTER: I have no further 
questions. 

THE COMMISSIONER: Thank you, 
Mr Carters 

Mr. Bayly? 


Mr. Bell? 
CROSS-EXAMINATION BY MR. BELL: 


Q I see from your direct 
testimony that you plan to locate the maintenance and 
supply depot at Fort Simpson, which is a district head- 
quarters, and I was wondering if you considered any 
other district headquarters for this facility? 

WITNESS HUSHION: 

A Well we have three dist= 
ricts. There's one at Inuvik, one at Norman Wells and 
one at Fort Simpson. 

Q Did you consider locating 


this at Inuvik or Norman Wells? 


A You're referring to the 

Q The maintenance supply 
depot? 

A Yes. 


© And -- 
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ie A Well yes, but it was our 
t 
H| 
2; decision that it was much like the decision on Yellow- 


knife, but this was maybe a more accessible spot and it 
could service the area generally and it would be within 
5 | reaches of the highway. You could get materials there 


and people, and move equipment in and out as necessary. 


(on) 


7 It had those advantages. 


3 Q Yous tiliehave ito, Etytit 
* || to Inuvik though? 

10) A Yes, but only when 

yak elas This would be the base where things would be 
12 | held, and in the cases of being required. 
13 | Q Well I am just wondering 


Ld | if it would cause any great inconvenience if this depot 


15 | were located at Norman Wells or Inuvik. It seems to me 

16 | that Norman Wells is more centraily located to the pipe- 

17 | line operation? 

18 | A Well itis as far as if 

19 you just want to put it into the middle of the pipeline, 
| 

20 but for example you would be relying on flying at least | 

21 | for a while, since we don't have any highway to move up | 


yet except the winter road that is still there, which 


oat could be used, but it isn’t --ja@t wouldn't --) you 

24 wouldn't be able to move equipment or heavier equipment 
25! along that like you would along the highway. So at 

26 | least you have the advantage of the highway into 

271 Simpson. 

28 | | Q But I take it it would be | 
28. feasible to locate it at either of these other two 

30. centres? 


‘edp0n 





























| 3X evens joqe eidketencs 9 7 1 ee it 
| aintiv ed bivow 22 bas vate ap ners is penn 
| | weet alwizesam Jap bed wait Mewes ont to. aodoesz 
| .Yisedeoon es do base nb veer’ bas .sigosq bas 
| | eopucanven cao? Bat 45 
| $b yi? od overt Litte ooh | . fA pita yi : 
| | Ws, Tdovors givnas od, 


nedw yino aud ,ést A re 
ed Bisow: apnidd e*etw sdsd aft sd shvow aLlAT bentopes 
hbatiupes oetaetithe euties ert at bos \ Pied 
onizebaow tseut ms 1 Liew 9 | $i 
sogefy eins If eorpinevaootd. teezte rts: seuss bisow ek 22. 
em ot emese 21 ,divenl go ahisw reteset a8 saaiaineias orew 
-syiq sivlog bessoel yllewaso eitom ahs ation: rears sanz - | 


| Snntsexoqe vont £ 
3i es we? ‘as ‘ak 3h IiaW aA a ia va ‘laa! Nie ; 
} etileaiq: sft to 6ibbim sis ope sh Dg -. Inew pee VOY 





| Seas! Jo pniys? wo palylex ed bipow, wo : —— « 


doldw .exed? [lite ef dad? Baow insanecatied ml 
> 2 : 


vat E 


| 
a qu avon of yawipad yrs eved 2 aep il eonikesy 
; 


poy *= S*abivow $k +- 2'nak oF ads 
tremgione seiveed to saemge event oF 
+602 wyswiphiieds ‘eens sii 


oon yeowdp dd, eds %9 ope: 


aay 


1M as Liles - 7 . _ - 
| whinaiow si Dh ofsd t aug fy yey _ 


“a arto a pt egs5o 
apt ay ae | 


. 


laa. Ce et Littledale, Mirosh, Hushion 
—  ¥ Cr. Exam. by Mr. Bell 


10063 
il 
1| A Oh, I suppose you ewtually | 


; could if it were necessary. I think it would become a 


3] little more awkward, certainly in the initial stages. 
4 | Mind you your system changes and perhaps grows as you 

! 
5 | go along in the normal pipeline company. Maybe later on| 


| you would find that you wished that you were in say, 


7 Norman Wells, and you might relocate then or add an 

g | additional one, but I think for the present time that 

9 | Simpson is probably a satisfactory location. | 
10 | Q And I see in your applicat+ 


a | 


11} ion at page 3F4, this is in a list of assumptions which | 
12 | were used in developing the operating time, and in 
13] assumption E -- : 
14! A What page is this, please, 
15 Mr. Bell? 

5 | Q 3F4, 
17} A OR.» Yes, 
13 | Q And assumption E says 


that you assume proposed district headquarter locations | 
will receive local authorities’* approval, and I was 


wondering what exactly what you meant by local author- 





ities in that case? 





A Well certainly we would 


like to locate the facilities in places that I quess 


these, of course, with the local people. This would be 


sd where we are wanted, if you will. You have to discuss 
| 
| 
! 


the town council, I suppose the Indian band chief too, 


28 | and -- in order te learn whatever Ordinances or whatever, 
| | 


‘AS reguirements they might have in each district. It's 


30 | just a matter of discussing with them what we are 


| 
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proposing and if that's satisfactory to them, and where 
we would put the facilities such as our headquarters, 
our warehouse Ere housing that's involved with it 
E60. 

I suppose the use of the word 
authorities is just, you know, whatever authorities you 
think you should discuss it with and that you should 
discuss it with. 

@) Well do I understand you 
to say then if a local council, a settlement council or 
a band council did not approve of your locating the 
district headquarters in their community, that you 
wouldnttado Lt? 

A Well we would hope that 
that wouldn't arise, but certainly if we weren't wanted 
in an area, then we would maybe move to Norman Wells 
from Simpson, for example, or some other place. 

MR. BELL: Thank you, that’s 


alii tehave. 
CROSS~EXAMINATION BY MR. BAYLY: 


Q Mr. Hushion, in your pre- 
pared evidence, question 5, you contrast your proposal 
to Arctic Gas' proposal in that you plan to have your 
operations head office at Yellowknife, and you go on in 
your answer on page 3, to say in the last sentence, 

"As such, northern- residents would be provided with a 
greater variety of employment opportunities in such 


areas as accounting, engineering, purchasing and the 
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employee relations". Now from that it appears that you 
would contemplate employing people already in the north 
at this fe dioneiades is that correct? 

A Well we would certainly 
hope that would happen. In those areas there is no 
reason why we wouldn't be able to obtain qualified 
northerners to fill those positions, -- 

0) Yes’. | 

A -~ and if not, they could 
certainly be trained to fill them in due time. 

Q And you have said in the 
sentence before that that you would anticipate that 
your staff level in the fifth year would be 56 at this 
headquarters, is that correct? 

A Yes, that is correct. 


Q And it has been stated 


earlier in your evidence, though not of this panel, that 


you would plan to have some 56 staff houses in Yellow- 
knife, is that correct? 

A Yes, in general terms. 
Certainly enough to satisfy the 56 employees, but there 
was the term houses, I think that this needs to be 
worked out. It depends on the number of married people 
and the number of single people, whether you would out 
somebody into two or three bedroom homes, or perhaps 
apartment type for single people. 

O Well, assuming that some 
of the people are-already here, why do you have to pro- 
vide .all this additional accommodation? 


A Well we wouldn't have to 
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for all of them, I suppose, but then again, we under- 
stand that there is a housing problem too and perhaps 
this might contribute to some assistance in that regard 
as far as housing. 

We are not -- if there isn't 
any need for the housing, then there is no point in our | 
putting up any more houses than were needed, but we 
certainly figure if it were required then we were ready 
to stand by and supply housing for all the people 
required. 

Q Could I refer you then, 
please, to 3F5 of your application? | 

A Yes. 

0 And in that sectione2.l.1, 
you talk about your operations head office, and in the 
second paragraph you say the location, that's of Yellow- 
knife, “selected, offers the following advantages: 
suitable living amenities not available elsewhere on the. 
system, requisite to retaining administrative and apace 


visory staff in the north". 


is already here and are northern residents, can you 
explain the reason to provide special amenities? It 
appears to me that this is meant to attract and retain | 
people from southern Canada primarily. Would that be | 
fair. to say? | 
A Well yes, that is true. 

I.think there is still you know, the hard core that we | 
would need. For example, gas controllers would be 


people that would have':to be brought in at the initial 
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stages, so it was to attract people ,like that. 

O ALLSviGhteyMandtis that 
the same dni dkinvedhat went into your reasons for Se 
ing, say Fort Simpson as your maintenance centre? | 
Greater access and perhaps more amenities than you 
would find in a community that say wasn't on a road? 

A Well I think that's true 
in part, yes. 

e) Yes, and it's in Fort 
Simpson too that you spoke in evidence in other panels, 


of providing some 96 units of housing for your staff 


at that location? 


A ‘Yes, I believe 91, I 
believe. 

Q hts einhthne+90%spi rTP 
agree with you there. 

A Yes. 

QO Now --- 


: THE COMMISSIONER: Excuse me. 
That's what sociologists call the "golf course syndrome", 
isn't it, to get people to come to work for you, the 
work has to be in a place where -- 

A Pleasant surroundings, if 
you will, that type of thing. Yes, sir. 

MR. BAYLY: 

Q We could house them at 
Tuk, then I understand it has a new golf course? 

A Ves, 91 heard cf*it.? I 
haven't had the privilege of playing on that yet. 


0 Could I refer you then 
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ho 


Go 








please to 3F6, the next page in the application, and 

in the paragraph 2.3, "Personnel Requirements", and 
because I'm interested in your forecast methods of 
personnel requirements and where they are going to come 
from, I would like you to explain what you mean by 
"known socio-economic considerations" in the sentence, 


"The categories and requirements for personnel are 


based upon anticipated inspection and maintenance sched-) 


ules, the experience of operating companies, present 
governmental and industrial work standards, known 
pagt eee nents considerations and the environmental 
effect on maintenance practices and work productivity". 
A Well I would think that 
there's been so much work done in the socio-economic 
field in the Northwest Territories, that I think people 
are aware of the problems, and I think this is one of 
the things that we would like to keep updated with and 


have someone with that specifically on their mind all 


the tine —- 

Q Well -- 

A -- keeping in mind for 
that. 

Q Eom just not clear, . Mr. 


Hushion, what you mean by the socio-economic consider= 
ations in this context. Are you worried that personnel 
will not stay very long in your operations and main- 
tenance, or that the living conditions have to be made 
such that they will attract them, or what does that 
mean? 


> on I think this pertains 
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more to the northerner side of it than maybe -- maybe 
the satisfactory integration of northerners and taking 
care of those ope I think the personnel counsellor 
is a type that would be maybe more involved with say 
the southerner's part of it, but I think the two would 
have to work in conjunction, one with the other. 

0 ALT Cait. 


A What we are trying to say 


is to take care of both sides, and the interests of both} 


the best that we can. 


a 
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1! Q What sort of problems do | 
| you anticipate as being unique to people that you hire 
| from the north? a 
Ay A Well not being a socio 
5 | expert, but I believe a lot of this, the business, the | 
a | industry, the pipeline itself would be unique to | 
7 people in the north and I think that they need special | 
A consideration to have someone to talk to, to go to 
9 | with whatever their problems are. These are the ones 
‘tea that would be employed by the pipeline company hy 
‘GE Foothills. I think it's thattype of thing that we're | 
12 | after. Some sort of counselling, as best we can for | 
feel them. | 
1a | WITNESS MIROSH: Also a willingness on our 
tel part to train people for positions, people from the 
os north for positions in the district offices, head office. | 
| QO I appreciate that and | 
ral I'd like you then to turn to 2.4.1 which is on the | 
vo | next page, 3F-7, and ask you to comment on this as | 
39 problem when you're contemplating hiring northern : 
ei people. Paragraph one states that the applicant recog- | 
| 
22 nizes the housing support responsibility to employees | 
23 | who are required to reside in communities, remote from | 
24 | major population centres where high cost home ownership | 
et will be a financial burden and investment risk. Fre- | 
ae quent job opportunity transfers will provide reasons for | 
j 
ail employees to avoid home ownership, and for the applicant | 
| | 
dial to participate in providing accommodation. May I suggest 
Pi to you Mr Hushion that one of the problems in hiring 
30 || northerners is that they may not be quite aswilling to | 
| 
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lj take the frequent job opportunity transfers that vou | 
2| outline in this section of the application. Have you 

3 | thought of ways of dealing with that, Some ofthese 

4 | people have actual homes here rather than -- I mean homes 
5 | in the sense that they consider a town or a hamlet their | 
6 home? 

7 WITNESS HUSHION: 


oo 


A Yes, that's quite true 
“bie “2t’ ssnotrinraque’ to thetnorthy= I°think it happens 
10 | in Alberta Gas Trunk Line in our system now, where we 


sale | would like to transfer someone but we have to consider 


H the persoa, whether he wishes the transfer, whether he 


13,i wishes -- if he happens to own a home or -- that he 

Y4 | -- you know, some people would move as long as the finan- 
DS Cial arrangements were all right. Some don't care to 

L6 move no matter what the financial arrangements are, so 

17 in our day to day business operations, we try to take 

18 | care of the people's interests while we're at it. At 

ase the same time when we have a good man that we'd like 


| to have him accept perhaps a higher position, an advance~« 
21 | ment, we would like to make it worth his while so that 
| he may accept the transfer, but you have to look at it 
23 | from both sides and I think we'd continue to maintain 
24; that philosophy. 
25, Q So you would be 
26 prepared under some circumstances to accommodate your 


operations and maintenance personnel plans to the fact 


28 that you have some people who may not want to be trans- 

i 
29 | ferred around as readily as someone who doesn't have any 
30] yoots in the north? 
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BURNABY 2, 8.¢. Cross-Fxam by Bayly 
| A Yes, there's no sense in 
i} 
2 | transferring a person and make him unhappy, then you don’t 
7 have a good employee, there's not much point in that. 
4 WITNESS MIROSH: 
‘| 
5 | A There is another element 
6 | if+l-could add, and«that.isson,.most pipeline companies, 
7 there is a jok posting system so that employees may wish. 
3 | to transfer themselves if they see an opportunity else- 
ft where. For instance someone in Norman may find a 
i 
10 | Peseta coeeach is more suitable to them at Inuvik. This | 
in| is posted and circulated and the man may compete with | 
ie} ethereyto,take..that, position.,,So)there,is,that element. 
13] There's the transfer that people want to make. 
14 | fe) Now in this area I note 
i 
15 | that your main centres are three in the north, Inuvik, 
16 | Norman Walls and Simpson and I'm excluding Yellowknife 
17 | for the moment. Dd you see a possibility for people 
is | working in your operations and maintenance program and 
ig | not living in those three centres, but living in their | 
20 | own communities in between those centres? 
21 | WITNESS HUSHION: A. Well it does pose an 
22 | awkward problem, 
23 | Q Some people consider that 
24, inpvakydsynot, thepmost,attractice, place, to.live,.for 
25 | example. 
a4 A People from Norman Wells 
ea | | I suppose. 
28 | - Q Yes. So that is a problem 
29 | you haven't dealt with yet sufficiently to be able to 
30 | give us an answer on, would that be fair to say? 
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BURNABY 2, B.C. Crcess-Exam by Bayly 
‘ A Yes, I think we wouldn't | 
2 have a satisfactory answer to that one just _now. | 
| Q All right, could we Shieed 
at one by the time we get to say, the socio-economic phdser | 
5 A PGnrnk so. Socertainiy'a | 
6! lot of the questions that we're discussing here would | 
7] probably be better answered by people that are more 
3 familiar with these particular problems in the Territories 
9 | Q I'm wondering if this 
10 | isa concern of people, if you would be willing to | 
1i| Greece Some eLkoru Oonfyour Socio-economic=2°on Ehe part | 
H ' 
12 | of your socio-economic staff to this kind of situation? | 
| 
13,| A Certainly we'll note it. | 
14 | yes. 
15 | 0 Now in 242 on the same 
16 | page, you deal with health services and facilities ane 
17 | from reading that section, it appears as though you would 
18| anticipate importing doctors and dentists for the use 
{| 
19 | 6f your staff’ and others’ in’ the community) is’ that the | 
20] proper way of reading that? 
21 A I don't think quite to that 
ae extent. Mind you, I think its another area of concern | 
23 and perhaps more properly dealt with with the socio- | 
24 | panel than with this one. but we realize that by having 
25 | 55, 56 people, or even as many as 90, moving to a seria 
26 ity that maybe has 1,000. 1200 people for example. it 
27 | creates quite an impact and this is going to have impact. 
28 on many of the social problems. What we're saying is | 
29 | that realizing that, we would like to work with the 
people in the communities and the authorities and try to} 
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RAE yee cS Cross-Fxam by Bayly 
| work out something that is satisfactory to both parties. | 
2 If we can contribute as good corporate citizens in these | 
31 communities, we certainly Are wilding to dose. I think | 
a1 that our track record, as far as Alberta Gas Trunk Line ; 
5 | in Alberta, will attest to our attempting to co as many | 

6 | things as we can for a lot of the smaller towns in the 

|| province which would be the equivalent to trying to 

ef maintain that effort for the communities in the nortn. 

9 | QO Would you contemplate : 
10 | then going to the Northern Health service people to find | 
11 | ovt what Pence an impact, what kind of impact you wou ld | 
12 | place on their facilities by introducing the numbers ven 
13| contemplate into the three centres, or the four, sneisaiie 
14] Yellowknife? 

| 
15 | A Our socio group is 
16 | attempting to work with these peopie, to work at this 
17 | type of problem, realizing its impact, 
18 | : Not being familiar reaily 
19 | with too much, it's not particularly our business, ¢o0 | 
20 | we certainly need a lot of help,aithough what we’re | 
21 | really saing is that we're certainly willing to do as | 
22 | much as we possibly can to accommodate the people, | 
a] OQ Now if we can turn to | 
| 
2.5.1. the next page, 3f8 , the second paragraph 


refers to,the question, of| the number of qualified northeyn 


| 
at people that you would perhaps anticipate being available | 
| 





Pe | to fill the operationsand maintenance positions, but no 

28 number is given, and I'm just wondering if you've done | 
| 

29 | some sort of projection at this point as to the number of 
| 
{ 


people you would contemplate getting from the north, to 
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fill the various positions that you've outlined, I know 
you can't be exact. 

7 A I suppose that's a little 
a@ifficult at this time, although may I just say that 
it's a problem that we have in hand with our socio 
group. 

Q So we Can expect acain, by 
the time that we get to phase four, that there will be 
some word from Foothills on what sort of percentage of 
their operations and maintenance staff they would 
sentence being able to get from the north, 

A Yes, we'll investigate that 
and have that ready for that phase, 

Q I'm interested in the 
sorts of things, if you have any information on that 


that you would contemplate northern residents being 


ct 
O 


able to do from the beginning and perhaps if you were 
refer to figure 3f-2.1 you could give us an idea of 


what positions you would contemplate being filled by 


northern people. This is the operations and maintenance 
organization chart. | 
A Mind you, you know we 
must not forget that we do have the training program 


under Nortran in which Foothills is a one third parti- 


cipant now and being involved with training fror the 


very beginning. Some of these positions we would hope 


that continuing now, and certainly more. increased 
following certification, that the people that are on 
here now, there may be more qualified people taken 


from the north, trained: and then could be returned to fill 
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rae oe ae Cross-Exam by Bayly 10076 | 
. some of these positions. It's really a little difficult | 
— : way 
| if a Serse LO Pinpoint == 
| ; 
3 | ‘ @) I realize the difficulty | 
4) in pinpointing things, Mr. Hushion, but certainly if you; 
aa | 
cal are involved in a training program, you must have an 
6' idea of what the people are being trained to do and 
{| ? 
ig | they're not being trained, I would assume to do all these 
3 jobs because that would involve a tremendously large | 
| 
7] program, larger than I understand the program is, 
19} you don't train somebody to be the manager of gas | 
my ver | 
_| transmission for example. 
12 | yr 
“I A Yell of course, training | 
ae for that takes years of experience but you start down. 
14'| 
| I suppose everyone of us started at some lower level 
US| ; | 
“| Like that and through experience and what not, -- 
a nl ; 
““|| this would be the same for people. 
i 
= |i 
| For example, the wider | 
Ht F j 
19g] . ich } 
sat that's on the Alberta Cas Trunk Line system, which has 
| fat 
a qualifications to do pipeline welding, certainly could 
| 
20" become a district welder at the initial stages, He may 
21 | ' ' 
ren wind up to be welding superintendent if we move towards | 
32 | | 
gs that, the same way that a person that's now running a 
| j 
23) | : ‘ 
ia side boom on our system could become a district super- 
> } 
sai | intendent in short order once he takes an interest in 
| 
25 | , . : | 
| operating a pipeline, so the advancement is there, 
26 | me | 
| certainly the opportunities. 
3 | 
= Q Let's take the example 
28 | . ; , | 
| that you were able to start construction tomorrow and 
| | 
29 | | 
| open your operations and maintenance program within 
30 | 
| three years and you would therefore have to say, now what 
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Cross-Fxam by Bayly TOOT] 


have we got on our own staff and what have we got 


trained, 
that are 
possibly 


haps the 


in the way of personnel to fill the positions 
outlined ‘in figure 3f-2.1 and what can we 
get from the community of Yellowknife, and per- 


surrounding communities. 
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Cr. Exam. By Mr. Bayly 


Have you gone into that 
sort of thing at this point, or have you designed vour 
program, your ike ihe program, around that kind of 
thinking? 

A Well I think the training 
program has not been involved with the actual mechanics 
of the training program, that is the Nortran, but I 
know what we were trying to do on our system. I think 
Hams ca fol Loweup sof uLt.. 


I thinkthey are pointing them- 


s 


selves towards the areas that the northern people could 


fill in the initial stages, and then knowing full well 
that by continued experience and additional training, 


they could advance, but certainly -- 


QO Well which ones are those, 


Mr. Hushion? On this chart? 

WITNESS MIROSH: 

A Perhaps I could help @ 
bit. ‘I understand that the number of the northern 
trainees have made excellent technicians, working on 
the Trunk Line system. I don't recall how many but I 
know I have heard mention of several that are involved 
in the mechanical and controls technician area. 

WITNESS HUSHION: 

A There are two fully 


trained control technicians, and one electrical techni- 


cian at the present time, sir. 


- 6) SO Vou "== 
A It's a good example. 
fe. © You would contemplate the 








a ee 

vt. . 

mn 33° LO ieox a d 
: _ 


: . VS roe & 
















4orns @gat ecow toy evel 
; : 










THY 


troy Senpieebh uoy Svan ’ 


bbd joi2 bavor jwn-rpo3n Bs 
i a 


, 
; 7 : 
7 = 2 fi m4 ; tr ia , = - 
n frtZ - ATES i b Ww - 7 


— y4os ada ite beviowds flasd fon aed es tPOT 4 
f a 


















4 ¢ 


‘a ¢ 


. : : * _ 
ab and 7O ; #] 3Hd4 ‘en wtinteas ats 0 


asi é ti: ngs 2 wo a@ mb of GE¥Er etew aw Serw wonk 


— 
at %6 qu-welioi « ats # ; 


stron ota td¢ aeeo%ve af? elirrswos Seyses; 
\ 
4 GAs ,esnare Tetsini afiy AL ctit 7 


a 
fi si2 tbh ne 4o8=)¥%odMe. Heyaisnos Yt asd2 Bs: 


5 


- »ieiseaso jad ,gatavie bluoo ysiz 7 

¢ 
— 
‘ 


7 i” 2 


cis apdid > Vathiesll . 1) Bs 


tiusg* A - 


f . engipiniiaes Jaeedlieoxs shem eval eeenter3 
tod ynea wod tiscas S'aoh TD .wedever enh gave] ots 
tz Te IAA ayer TO AolsJanem eam avait 1 word 

! 





r 
ite Vele Ded 


7 - 
an Sete molointasd eiouwrnoo Gas —— Sriy ng 


-MOTHEUN 2anwTiIW 7 
: 





-_ ‘liu owd ois o198F A 







infloes Isuixdoetoe Sano Dns ,2hetal yas 23 







7 


»eignsxe boop se a's 
; aia 


1 


Ce Payee: ; . 100 
REE eee RNG Ee Littledale, Mirosh, Hushion 


BURNABY 2, Buc. 


Gi 


oO 


Cr. guaam. Loy wir. «<Bayly 


possibility of having at this point, and in a sense 
this isn't fair to you because it will be later down the 
line when you wddila be doing this kind of thing, but 
you would anticipate having, even at this point, two or 
three trained technicians by three years down the line? 
A Yes, aS soon as you get a 
certificate, of course you would move swiftly then, and 
there may be a time interval between certification 
and start of construction certainly operations, so it 
would be a great time and opportunity then to train 
afer ne SARE. 
Q Now, some people will con- 
Sider that they are already trained for some of these 
positions, but one of their concerns will be whether 
Foothills will recognize the training that they have 
received from, say, the Vocational School at Fort Smith 
or wherever they have received it, and you have got down 
on this chart plumbers' apprentices; carpenters; 
mechanics; welders; electrician trainees, this sort 
of position, and what I would like to get from you is 
whether you will be prepared to recoqnize these sorts of 
people as employable in these positions, or whether 
they would have to go through some additional training. 
A Well some people would, 
depending on just which trade you were talking about, 
but for example a qualified plumber, and certainly he 
should be hired just immediately, as long as he can do 
the job, and I'm sure he could. 


Q Yes, well there are 


qualifications and there are qualifications, and what 
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I'm concerned about are whether Foothills is prepared 
to wcognize the qualifications that are obtainable by 
northern people iveene north as gualifications for these 
jobs, because certainly the people who are my clients 


are wondering about that. 
A Most certainly. Cagéatniy! 

for example, your two examples, a plumber and say a 
carpenter, that doesn't have to be associated with the 
pipeline industry as such, so they would be certainly 
acceptable employees. 

O Well let's come at it 
from the other end. What jobs, trades or whatever you 
want to call them, do you feel need special training 
that is not available in the northern schools, and would 
have to come through your Nortran training program or 
through training which is available only in southern 
Canada? 


A Well, some examples would 


be the‘ controls. technicians, because they have to 
become familiar with the equipment that we would have 
at the stations, and the same is true of electrical 
equipment. 

Mind you, an electrician, for 
example, is one that could easily pick up -- he can 
tend to any electrical equipment in very short time. 
He just has to learn the specific equipment, so it's one) 
that is easily solved. People on the maintenance crews, 
measurement technicians is another one. This is more 


certainly a specific type of qualification, not only 


for the instruments which is not normal, except in our 























ge ca. Pa » _ 


= 
hevagezq ai see ad 


od eldseqisido e165 sedten seoiihin > — 
| thasds 707 eit o Ri Sfaveq naentien 
ninezio. ym ste odv elgesq end) Yinjestss90 aeuazed: o4: 
| é .2aMt teods atuninentne 
Tee Vinlsadesec 926" A " 
& var bos tecmuls é i, tolqnsne ows xyoY¥ ,slqnsxs xo 
ed? déiw begsiogers sdend awed a\nesob tedd ,tasdnegis5 
Vingst seo od oluow yas oe sibel @6 vos20bni enifsatq 
sReeyol aqme sldstqs00s 
4: 26 ettoo asl Liew 9 
svetaiv. tO sebsats  adot tsi < baie seni sit mox? 
osajatert. letosae beea fest soyieh yeas tlas oF sa6w 


bluoow Bas .eloocrica ovehistonr srl m5 sidslisve Jor 82 sanz 


teyoozq parnieu (yIt2ou ssOy MpBeacs enc0.oF sven | 
iafapoe at ying sidaliave «af ios onleret9 amwenit 
by 
; tabs qe> 
 bPiyew seigqnsxs amo ,tian A 


. ot eved yodd sansped. ,ansiviniioss @fostinog’sesd od 
sved Bivow ow tect Jad iee ede Sey tHilimst moved 
lazisioels to eusdt ef Sse) oe bus Anolsete odd 16 ee) 

7 omer tngegives << 


| 203 \nslotigosie fis) oy BaALh 7 








oy ane 7 
nae ei -~ qu aAsigq yilizaa Hives etd 
| .omit J1ede ytevurl, Jnemginps ere asta yne oF bn 
—- _ - San 
lano a'd om .tnemgiops altioeqe of2 7 i 
| 
|, aveto oonsnssatem offs no. slqoet ~. 
| etom ef aisiT <@no urlgege 


: 
-_ vino Jon ere ft aeeoes 5 


5) = 


wilee _— 
a 





10081 


ALCLWEST REPORTING L-TD,. Littledale, Mirosh, Hushion 


ho 














URNABY 2, B.C. 


Cr. Exam. by Mr. Bayly 


own particular industry. They would take quite specific) 


TLasnand. 
‘ In the pipeline area, someone 


torun a side boom or big dozer, but there are people 


running dozers in other businesses, moving dirt or what-) 


ever, that could be qualified. The only thing, and I 
think Mr. Kosten pointed this out yesterday, is the 
transition from that to handling the pipe, but this is, 
you know, you run the dozer, you can learn the other in 
a short time. It's a matter of giving the opportunity 
and Bee eaee. . 

The same is true ee back hoe 
or crane or drag line. A 
Q That's then the company's 
feeling about this. The other concern that I have, and 
you may have some information on this, is that certain 
jobs require not from the company, but from the unions 
to which thexemployees generally have to belong, certain 
qualifications,. that may be available in the south but 
may not be available to people here in the north. 

For example, a Man -- using 
your example, may have been drivino a bulldozer which 
he learned to operate on a DEW line site and operates 
it quite competently, but he doesn't have whatever the 
grade level education that the union recognizes as 
being essential to understand the operation of a buli- 
dozer. Now, that's a dilemma, and what sort of obser- 
vations do you have about that? 


A Well it certainly is a 


dilemma, and it's one that we recognize too and have to 
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contend with that. I think that we need to have some 
assistance and some understanding from the unions in 
this particular problem. 

Q Well have you approached 
the unions to achieve this kind of understanding or to 
even discuss it yet? 7 

A No, we haven't done that 
as yet, but it certainly is on our agenda, yes. 

Q All right, and when you 
say it's on your agenda, where is it on your agenda? 
When will we know that there's been some communication 
with the unions about this and their reaction to it? 

A Well, I don't know how to 
put a time element on it. 

@) I don't mean a day, but 
I would just like to know because I'm concerned that 
these things may be left until after the Inquiry, and 
I don't want the Inquiry not to at least be able to 
confront capa problems. 

A Well we certainly hope to 
do it soon, and mind you, there are numerous trades four | 
specific ones in our particular industry, but it takes 
sometime to get to all these people, but let me say we 
would start discussions with them very shortly. 

MR. BAYLY: Fine, those are all! 
the questions I have, sir. Thank you, gentlemen. 


THE COMMISSIONER: Well, we 


will stop for coffee now. 


(PROCEEDINGS ADJOURNED) 
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u| (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
5 | CROSS-EXAMINATION BY MR. SCOTT: | 
\ 
,| re Q Mr. Mirosh, I'm glad you're 
on the panel, I can continue where we left off yester- | 
7 day. While you're here, I've been advised that one of the 
| 
6 | proprieters of Foothills, Westcoast Transmission have | 
_| filed an application to build 140 miles of pipeline 
? to Fort Nelson, British Columbia, and that the pipeline | 
9 | is, as I Hag f AO miles long, it has no compressor | 
16 | stations, in that 140 miles though I think one is | 
na potential. It's a 30 inch diameter line, it’s wall 
eid thickness is .375 and it's grade 70 pipe -- | 
13 THE COMMISSIONER: | 
sal Would you repeat what you just | 
“i | said about this pipeline. 
fet MR. SCOTT: I’m instructed that 
a Westcoast has applied to build 1409 miles of pipe tc 
| i 
a4 Fort Nelson, B.C. I presume on their main line, adjacent | 
o to their mainline. There is to be no compressor station 
at on the line, thats within the 140 miles, though there | 
7” is some suggestion that one may subsequently be adccec, | 
| The diameter of the pipe,. I'm advised is 30 inches, it's! 
53 grade 70, it's wall thickness is .375 and it’s going to | 
24 | operate under 1250 PSI, Now the interesting thing 
25 about that application is that, I gather, because there 
26, will be no compressor stations, it is contemplated that | 
| the pressure will reduce over the length of the line, | 
29 for some reason that doesn't concern you at the moment. | 
29 But the interesting thing about it is that part of the | 


plans include ten block valves on that 140 mile line, 
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1! I wonder if, you may not be familiar with it today, but 
2 | if you could inquire for us and determine the virtues of 
3 | the block lines in ane company's application at that 
| location and compare them to your assertion that they 
5 are! unnecessary in the Northwest Territories. 
6 | WITNESS MIROSH: A Yesuet can inquire into 
7 that. I imagine that Westcoast as a matter of policy, 
3 | has block valves. probably for looping considerations 
7 as well as others. 

10 | Q T would be interested in 


? 


your rationalization because Westcoast is as we qather, 








12) a substantial proprietor of this applicant and I wouldn't 
13 | have thought they would adopt a policy in one province | 
14 | that was justifiable that they wouldn't want to advance 
15 | in the Territories. 
16 | Mr. Hushion, I was taken by 
17 | oe -- in your transcription, by your observation that 
18 | the Foothills project compared to Arctic Gas in the 
19 | Territories, is.a modest one and that that, as you 

| 
201] stated, has certain ramifications. Leaving aside the 


cGiameter of the pipe about which we've all heard plently, 
1 
1 





| I worked out the mileages and we have calculated that 
23} aincluding laterals to communities, there is approximately 
| 
24\| 3400 mibesof rpipe within the Territory for Foothills 


25] and I take it that that would be very close. 


26: We came to 1392 miles of pipe. 

27 | WITNESS HUSHION: 

>a ; : A Wes. 

25 QO That was the cqeneral 
30 | figure was it? 





























a 


- 7 
~ coy. 1 - 
: a a _ 
| = - 
| rua .ysbos at dsiw santiest 38 i tebe 
: So asueziv sd2 intense 2 eee at tues we oy 2 


ive 


yee $n noistsciiggs 2h yis-ymme Te meni lt 3 : 
wets dedd ioitssean wey oO eisai ee bs 
otaostrzs? Fees te 04 we vi sashes ee ‘ a 

| M seswrrW Te 
Yollpg 326 tesJen & 2B) Pee udeoW dart! till 7 send t 
. 
he & 









sqcissishienoco paiqoel. aot eideterg wsavinev aoold est 


.preda0 en. Iiow a6 


al Sates rsiat sd Bilwow re) 


* 


-sartjen ow 28 al gesooteoW! gepseet forsestlsenottsx ap0y 


p’ tofvew 1 bes #eenkfeqa wldt To Sokseegeka [aiznetedad B 
gotirtorg sao ai Watiog & 2 jhe biwew yarns srfipueds avad 
esnsvhe of thaw a'abluow (att tads @iinetigere saw send 


sRecvepiatst ods At 

fad ae 26 7 ¢no6ldaon i" = 

fait soldjsviesdo toy 4 , GOhSq Saeeee Jaey ai «- soy 

* #2: as} stsoc4 OF beszegten seotode ailtisact on? 

ec .Jadd 4e44 Boe ane Jeahom & ah , sekeOris70? 

4? shies priveal. -.evoOlisolismag atwsxa0 abi \fossze 

-ofp\eia Sapned [lis ov'ow doinw svods eqiq 283 3o ter7anscrh 
ist) todelloleo s¥et ww brie ila: sas and jho Bexincie « 

cistenLxoiqys ah grad? ,e9;+invmnod Of etoyaysl ittwtond 

| alfisioot rol Yrodisiet, ada abnsty sah to! cotta Se bons 

| scols qa sd (Blew drcod in 

. ; “.S9iq ho 4 

‘MOLHSUH BesrrM 


ALLWEST REPORTING LTD. Littledale. Hushion, Mirosh | 


Lo) 





BURNABY 2, Buc, Cross-Exam by Scott 10085 

: A Bee 

Q Now if you leave out the 

| Prudhoe Bay epee and I understand your view that peat | 

Con be one our 1k you “eave Tr out, Our Calculation | 

is that Arctic Gas has 850 miles of pipe, you wouldn't. | 

Gisagree with that figure, would you? | 

A That may be close, yes 

I'm not sure of the leg across from Prudhoe Bay. 

Q And that even if you 

add in the Prudhoe Bay lateral, depending on whether 

you go a the Arctic Coast -- 

THE COMMISSIONER: What was 

the first figure? 

MR. SCOTT: 1392. 

| THE COMMISSIONER: What's hoe, 

next figure? 

| | MR. SCOTT: 850 Arctic Gas 

leaving out the Alaska connection, 

| THE COMMISSIONER: That's north 

| or OU. | 
MR. SCOoll* North of 60D. 

| ) But that it you add in | 

the Alaska connection, depending on whether they go the 

Arctic coast route or the intericr route, it comes to | 

| approximately 1,150 miles, 

THE COMMISSIONER! Is that the | 

| 

| coastal route? 

: MR. SCOTT: Tha’s the interior 

| route. And I underdand that it in fact,is longer than 

| the coastal route. 
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| I'm sorry that is the coastal | 
>| route. The interior route is 1,090 miles, 
3 ' THE COMMISSIONER: 1,090 . 
A MR. SCOTL= cAnd 90:. 
| Q Now, it's clear is it | 
| not that therefore. Foothilis will be laying more pipe | 
7 | and in that sense is a more substantial project than 
3 Arctic Gas' in that sense alone? | 
‘ A Well an-teéerms of pipe, | 
10 I suppose in terms of usefullness. | 
a] i Q Oh, it may not be a | 
1 useful pipe, I leave that to you and Mr. Gibbs and Mr. | 
13) Genest to deal with, but in terms of miles of right of i 
1a | way, Foothills is a larger project, 
+g | A Yes) this®is right, by 
“a mileage . 
171 Q Then I was ‘also interested 
| in yur observation, and it began to sound a bit, if i 
1 may respectfully say so, like Mr. Horte who told us that | 
oe -- I'm not sure that he told us, but he said that 
aA only 40 acres was involved in the pipeline <-- 40 square | 
| 
i miles were involved in the pipeline, but in your evidence 
: you say that -- | 
24 | THE COMMISSIONER: What’s that | 
25) again? | 
26 f BR. SCOP? s IMr.. Horte made 
| an observation in some speech that the pipeline, the 
se) Arctic Gas Pipeline would occupy only 40 square miles. 
29 I raise the question because you say on page number four, 
al that Foothills would have to maintain only 600 acres as 
| 


| 
' 
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opposed to 5,000 acres for Arctic Gas? 


Now I'd like to -- 


at A We were excluding the | 
right-of-way. 
O You were what? 
A Excluding the right of 
way. : 
Q In both cases? | 
A Nes. 
Q Yes. Well let me ask you | 


about that. : 


THE COMMISSIONER: Let me ask 
you about it first. If you exclude the right-of-way, 
what permanent facilities are you talking about, that 
occupy 600 acres in your case, 5,000 acres in the case of 


Arctic Gas? 


A That involves the roads 
and compressor stations. meter stations, O and M 
facilities. 

8) By roads you mean access | 
roads? 

A Access roads, yes. 


And of course, the airstrips in the case of ARctic Gas. 
Q Whatfis it that makes a 


big difference, the airstrips? 


A The airtrips primarily. | 
e) And do the 5,000 acres -- 
A Excuse me sir, there's algc 
77 ‘ 
} 


a difference in the compressor stations, We ise, AGE 2 os 


Pe: I understand that. Does | 
the 5000 acres convert to 40 square miles ? . 
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Would you have to add in the 


right-of-way itself? Well maybe somebody can enlighten 


me on that. 


A If I remember correctly, 


I think it's something like 6,000 acres for the right-of+ 


way for us, and about 12,000 for Arctic Gas, does that 
soundy-= 

MR. HOLLINGWORTH: A square 
Mile is 640 acres, sir, is that is any assistance to 
you. 

Mrs SCOTTY’: 

‘@) Well let's just take the 
right-of-way if we may. Mr. Hushion, let's just take 
the right-of-way, if we may. You say you're using 
6,000 for the right-of-way and Arctic Gas is using 
12,000, but you're, to be fair, only counting your 60 
feet? 

A Yee erthat ors correct. 

O Yes, and in fact you are 
going to utilize and as other panels have told us, he 


responsible for 120 feet? 


A That's right. We made no 


point of that Mr. Scott, though, we excluded the ricght- 
of-way. 


Q All right, but in terms 


| 
of right-of-way, you will be using and occupying, because 


a 


you have more miles, substantially more than Arctic Gas? 


A Yes, but it’s a lot more 


difficult terrain as far as the leg from Prudhoe Bay to 


Travaillant Lake, than ‘there is across -- in the 


{ 
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i| Yellowknife lateral. 
2" . O I am just troubled by this 
3 | observation that you're dwarfed by Arctic Gas in terms 
4| of land usage, and I put it to you that in terms of 
5 | right-of-way and construction space which you will clear, 
6 you will obviously take substantially more land than 
7 they will, because you are longer, and you are going to 
3 utilize the same 120 feet? 
9 | A Yes, we recognize that. 
10 | @) All right. Well now, when 
11| we come to the comparison of 600 acres to 5,000 acres, 
12} have you included borrow pits in that? 
13, A Well I'm uncertain as to 
14 whether borrow pits are in that or not. 
i5 Q Well if you included 
16). borrow pits, if you did, -- 
17 A I think we assume that 
18 | maintenance of borrow pits is after construction these 
19 | have been attended to, and left in satisfactory con- 
ae a1 ciont 
21| fe) But if you included borrow 
i | 
22 | pits, your information on the number of borrow pits you 
23 | would require, would be I take it no better or more 
24] precise than the evidence that was given yesterdav? 
25 | A That; seas ght. | 
26 | WITNESS MIROSH: 
27 | A Sir, we have a figure for 
28 | borrow pits in the location section, which is, for the 
29 | construction phase, borrow area sites, some 2,900 acres. 
30 |i au The point I was making, 
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perhaps is not clear. I take it whatever figure is 
contained in the application, the precise information 
and knowledge as to borrow requirements, is no better in 
this panel than the evidence that was given by yester- 
day's panel. They're the people who would know about 
the borrow requirements? 

A Well the borrow sites are 
shown on our alignment sheets, and are on our construct- 
ion drawings. 

fo) All right. Well, have 
you included in your 500 acres, the Shoo-fly roads that 
are shown on your alianment sheets? 

A We have an item in the 
location section which shows the acreage required for 
EhaeyPsixry 

Q For all the Shoo-fly 
roads? 

A Yes, the number we have 


put in the application is some 1,100 acres | 


Q So we hetter just ada 
1,100 to your 600? | 
A Well that number would 


have to be added to any project in that area, a number 
like that. 

QO All right, but you have 
included access roads, as I understand, in your assess- | 
ment of Arctic Gas' acreage? 

: A Well there are other 
access roads to the stations and so on, yes. 


@) Well I am just troubled 
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about this, because this of course is part of the record, 
and I just want to be sure that we have everything 
included. So your estimate for Shoo-fly roads is 1,100 
acres. 

Now, you have also included in 
Arctic Gas' 5,000 acres, I presume, space that will he | 
required to build and utilize wharves? 

A I suspect that would be | 
in there if Arctic Gas is intending on utilizing these 


wharves during the operations phase, yes. 


2 


| 

' ' 
Q Well now you are going to | 
have portable wharves during the operations phase, 
aren't you? 


A Yes, well our portable 


wharves during construction and -- 


< 


Q And maintenance. It's in 
your evidence. 
A Yes, they will be availiable 


if we have to put them into the -- 


0 Well how much acreage have 
you allowed for them in this 600 acres? | 
A Well during the construct-, 
ion phase, we have an acreage which again we have | 
published in the location section, which I am just trying 
to find. The total staging areas, which would include | 
all of the wharves along the Mackenzie River, we have | 
stated as some 690 acres for construction. 
- Q Well what I am trying to 
find, Mr. Mirosh, is how much have you allowed, if any, 


in the 600 acres, for maintenance wharves? 
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A I suspect from the numbers 

I have here, that we may not have allowed anything except 

to the extent that the Rita clearino areas will 
be there. They will be reclaimed and will be availabie 
for re-use if we need them. 

Q No, but if you are going 
to make this acreage comparison, if you charge Arctic Gas 
with wharf space, you have got to charge yourselves for 
Le, Con t-you, if the comparisomers to be. just? 

A Yes. 

Q Or is it the portable 
feature that leads you not to make the comparison, that 
you can just by night pull it up on a beach and be off 
the next day? 

A Well we don't anticipate 
utilizing these wharves significantly for O & M. 

Q All right. Well I 
Suggest to you, respectfully, that the comparison 
between 600 acres and 5,000 acres iS not a meaningful 
one, in view of some of the matters that you have not 
included in your acreage, which you have included in 
Arctic Gas' acreage. Isn't that fair? 

A Yes, I guess one of the 
problems is we don't have in front of us what aqoes into 
those two numbers at the present time. 

QO Well let's take one other 
thing that is important. You told us yesterday that 
you recognized that the Mackenzie Highway only goes 30 
miles beyond Fort Simpson and may go to Wrigley. You 


say in your evidence today that in maintenance you are 
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going to depend on a highway with helicopter support. 
Now, what is this hiaqhway? 

; A Well it's a very elusive 
highway, I quess. 

Q Well let's assume for the 
moment that there is going to be no Mackenzie Highway, 
and your program calls for reliance on a highway with 
helicopter support. 

A Yes. 

@) Now, what are you going 


s 


to do in the winter? Are we back to the Inuvik snow 


Se 


road? 


A Yes, that's certainly 


there in terms of cleared right-of-way and grade requirer 


ments and only requires preparation. 

‘a Well in the summer what 
are you going to do? Assuming you induce somebody to 
build this snow road to Inuvik or you do it yourselves, 


that may take care of the winter. 


A Yes. 

Q What are you going to do 
in the summer? 

A Under the assumption that 


we do or do not have a Mackenzie Highway? 


‘@) On the assumption that you 


don't. 

A We would have to rely on 
helicopter transport as we do during the construction 
phase. 


~ So do I understand then 
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that in the summer months, that is in that period of the 
year when the snow road to Inuvik is not usable, you 
will not be depending on any roads for practical 
purposes, but will be relying exclusively on helicopters? 
A Yes, there are areas that 
we may be able to get into, for instance around Inuvik, 
we have shown on our application an access road into a 
station there, and stations close to other communities, 
but there will be isolated stations if there is not a 


Mackenzie Highway, and if you are considering the summer+ 


s 


time. 

QO And there's just in that 
connection One thing I want to lay to rest, if I have it 
right. I got the impression, I think it was mistaken, 
that in the summer you would be utilizing the richt-of- 
way as a highway or as a roadway, and I take that that 
infact is not your intention? 

A Well with low ground 
pressure vehicles; this may be required from time to 
time. 

Q But I take it that you're 
not -~ understandably you will travel on the right-of- 
way when you move from a compressor station to some 
place on the adjacent: line; I understand that. But I 
take it thatyou, donityintend to use the right-of-way 
for any transportation of goods or men or services 
beyond that? 

- A No, we would depend on 
helicopters in the summer time. 


hee ©: Well now, have you -- has 























eng +o! eatin he co 
oy apidaen son sk. 


| Maubyonrg 0 

mw 1 en vievteuloxe @ 
jad? paeTs, o3k oreis , aov i. | 
Abie bavors soaorent 308 ' sia a | gulintands yanew 1A 

& Osns bsor 2eapo6 2%) 104 eo Lage | a no awode, ov 4c aw i*~ . 
(ea.ainumnos: santo od seal dunt, bane . ovens mobsads i i 





& don ei ates 2h 2 bigeigel sd (Liw sxedt dud TF | 
f sakanae ol ted? 2 P 
temmya of? onizeblanoy eae poy 52m woewdpid etsaedsey (Ol 
eaten me 7 : ames | aE 
jad mt tant a ered Bad * } ret’ 


Loved © 22 ,teex oF ysl’ oo a w i polds so potsesat ee 
woMKIeim gow If Anisty T ,olmaactgns etd stow Ty ddnts aos 
lo~srintz eds pabsésisy jot, Bisowioy gems ond ali tafig’ Fb 
JaaAy Jans ote? tf bas. »Yewbsos esi yowdp in 5 BA yee ithe | 
Eno Sar Saar re ab : 


oo 


awoRD wol Agiw {lew oe A es er. ee wh her 
OF snl moxt se ot Apna eauesex4 put 


ra | amit 08 

en HOY tsdt tf exes Lae 2g | 

~Yo-4dbia eft nto Lovet tiiw “oy ftebaaie sans son 

omak Bt Agtdede xoagexqman @ moze = a ye 

 t du8 vedd Qastevehan T.onkt Jing Bad? no epmlg 

|. \oveRowaiieks tlt eng 9) basil meen? 21 wand 
| 


eeolvxe2 29 Nem 10 @beop 2d nod: 





ya | - 
t? 


or De ial : 7 Le 4UaD 


; 

. 

| oh. | 

ye 7 - : a e 7 Mm 
| Rett n © 
i " cael | 
i 
7 


oe 


WI 


Littledale, Mirosh, ri SP ?8,, 
Cr. Exam. by Mr. Scott 


has the panel or any member of it read Arctic Gas' 
evidence or their application with respect to the Eoious 
ing matters: Start-up procedures, monitoring procedures, 
Maintenance procedures, contingency plans and closure 
and abandonment. Are you generally familiar with what 
they propose in that area? 

WITNESS HUSHION: 

A Well we have read it. 

Q Well let me ask you this. 
Are there any significant differences between their 
approach in those areas and yours? 

A I would think the general 
approaches are much similar. Most of the work was done 
by the same person. 

0 Well that's what I was 
going to get at. Would it be fair to say that the main- 
tenance proposals have been done for both applicants by 
a singie individual or firm? 

A Pretty wellis Mr.rPaul, 
who is one of our employees, was on loan, when we were 


partuof uthe ‘study tgroup for twoyyears*-in<creating -- 


@. So it's really your main- 
tenance plan that they've taken, rather than you're 
taking their maintenance? 

A That's the point. 

Q I see. But there is no 
Significant difference of which you are aware at the 
present time in those areas? 


A Well a few modes of 
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denise We ie alan Littledale, Mirosh, Hushion 


Cr. Exam. by Mr. Scott 


operation there that we have been discussing. Beyond 
that, dethankithey are -- 
Q All right. Well now just 
to have it clear, I take it that Foothills accepts the 
long-term responsibility for the care and maintenance 
of 120 feet, or whatever portion of that may have been 
cleared or used? 

A Yes, whatever portion we 
would actually use we would feel responsible for main- 
taining that. 

Oo And that's so, regardless 
of the legal basis on which you may hold it or use it? 

A Whatever portion of the 
line that we have used during construction phase, and 
we would maintain and feel responsible for, yes. 

@) And I take it that that 
means, in maintenance terms, that you will monitor the 
performance of all land used by you, up.to 120 feet or 
beyond if it's used, and that you undertake to make 
any necessary repairs or undertake rehabilitation 


techniques in that area, if they be necessary? 
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Littledale, Hushion, Mirosh / 
ALGWEST REROR TING L-TD. Cross~—-Exam by Scott ! 


BURNABY 2.°8.C. 

















l | A Within theftiiized by us | 
2) for construction, yes, | 
3 | Q Now in Section 3F of your | 
a application, you refer to manuals of procedure. Has | 
5) anything been done to prepare these manuals of maintenande 
6 | procedure or is it too early? | 
7| A It's tooe@rly for that 
5 | Sir. We need a lot of information to put into those. | 
9] Q Who would be charged | 
10] with preparing those? | 
11 | A Well in the future Mr. | 
aa Littledale. This is one of his important tasks. | 
13 Q Let me ask you this, i 
14 | about the Mackenzie Highway, have you made any represen- 
15 | tations to government or to the department, as to whether 
S| the highway should be completed or beyond its present 
17 | location? | 
18 | A Yes, sometime back we 
19 | suggested that it would be in our interests to have the 
20 | highway completed. We felt that the use of an all-~ | 
| 
21 | weather road would certainly enhance both construction | 
i 
| and operation. 
23 | Q Would it be fair to say 
24 having seen your construction program and your maintenance 
25 | program, that Foothills has an interest in the completion 
26 | of the highway or at least the extension of it sub- | 
27 stantially? 
28 | : A No. not an interest in it. 
29 | as such. I think it would be an advantage if it were | 
30 | | 
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Littledale. Hushion, Mirosh 


ALLWEST REPORTING L-TD. Cross-Exam by SECOEE 


SBURNABY 2, S&C. 


| construct and operate without it. | 
| Q I understand if it’s | 
| not there you’re noe going to pack up your bags and go | 
4 | home, but wouldn't it be fair to say that you have an | 
5| affirmative interest in its completion? [tS part Of | 
6|| your first line plan. You have a back-up plan, but | 
wa 6U68te  S. Pare Of your first Line plans? 

3 | A Not necessarily, but 

9 | I think as we said if it were there, then it’s advantag~+ 
10: | eous to the pipeline so we should look down the road that 
r1 | 1t will ies completed eventually someday. 

12 | 0 Now, Y ask everybody about 
13 thefhighway and no one will say that they want it. I wake 
14/ it that you do not intend, the development of a more or 
15 less continuous roadway along the right of way. we're clear 
L6 about that? 

17 | A Yes it won't be a right of 
1s | way, but it will be a road that -- not a road rather 

Lo out an’‘area that could be traversed by low ground | 
20 | pressure vehicles. It is not a roadway per se. | 
21 | QO No, but have I got it | 
| 

22 clear that the right of way is going to be used to | 
23 | move out froma compressor station to some site where | 
4 | work requires to be done hit you're not going to turn the | 
25 | cight of way into any kind of transportation corridor? | 
26, A That is correct, yes, | 
27 Tti's only to be used when necessary, | 
28 | : Q But not for transporting | 
29\| things, for example, from compressor station to com- | 
30 | pressor station. 
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in alles Cross-Fxam by Scott 
A Nowe that sxright., 
Boh unless there PAR a specific requirement “hate we 
needed--- 
Q That's what your using 
the -aheLicoptor,,for .~-- | 
A Pardon ‘me? 
® If you have to transport 


a load from compressor station one to compressor station 
two, I understand it*s your proposition that in the 
winter you'll use the winter road. and in the summer 
you. LL ee a helicopter. 

A Yes, or we would traverse 
other Looe by low ground pressure vehicles too but we 
would try to stay off the right-of-way unless it was 
necessary. 

Q What land off the right 
of way are you going to use? 

A Well there are other cut 


lines that you could traverse there would be access roads 


or numerous clearings, things like that. 

Q Well that seems to suggest 
that you're not going to rely to the extent I thought : 
you were, on helicopters, that you're going to develop | 
either on the right-of-way as I feared or off the right 
pees some kind-of-road system. | 
A Only one that's there, we"! 
not going to create something in order to do this, but 
if it's possible to get from here to there by some road 


that we're allowed to traverse on, well it would seer 


wrong not to use it. : 
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ALLWEST REPORTING LTD. Littledale, Hushion, Mirosh | 
PURDARY 2, BC: Cross-Exam by Scott | 
| | 

1] Q: Well of course, you're | 
2 going to use existing roads, wherever they may be. Prats 
3 | obvious and sensible, but apart from that, you are anne 
.y to use helicopters except when it is necessary to go | 
5 | from a compressor station to some area before the next | 
6 | compressor station? | 
7 A That's right, yes. : 
| THE, COMMISSIONER: Mr. | 
a1 Hushion, are you concerned that if your company were to | 

10 proceed.on the basis that the Mackenzie Highway completed 

at to the Arctic, was an integral part of your program for | 

12) constructing the pipeline, are you concerned that if | 
\ | 

ak | you were to take that position, then it might be urged | 

14 | that you should be required to pay for it, as a condition 

15 | of proceeding with the construction of the pipeline? 

16 | Has that factor gone into your company's deliberations 

17 | in deciding what stance to adopt with £Oese5+ to the 

“| highway? 3 | 

19 | A We:ve thought of that, | 

ia and sometime we were looking at this at the time when the 

a4] highway was being worked on, and at that time being 

2 extended. We looked at some of the economics on it oe 

23) felt that with the highway there would be a savings to | 

24 | the project. And we thought amongst ourselves that | 

25 | perhaps if there is a saving to us, maybe it's something | 

26 | that might be contributable to the extension of the bight 

at way if it were desired and warranted. We didn't | 

aa proceed beyond that. We felt all along that the use 
= of a highway of course, would be of assistance to any | 
| project for thatmatter, to the pipeline, | 
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Littledale, Hushion, Mirosh 
Cross-FExam by Scott 


ALLWEST REPORTING L-TD. 
BURNABY 2. B.C. 


1| So that we had an interest in | 
2) seeing that it was built. And if we could save some 
3 money, which I recall that we did, I've forgotten the 


nunber ~tjerwas? iniehe’ 202 to>SO°millsion,”- 22°million 


dollars I'm told. 


oR) 


6 | Q Twenty-two million, you 


could have saved 22 million if the highway had been built? 


~~ 


8 | A That ie"si¢ght,* yes. 
9 || So that it had an advantage to the pipeline and at that 
time people were sayingthat it had an advantage in the 


North. I understand that there are people that don't 


12) wish it, so I don't want to get into that. But from our| 
13 | point of view, anyway, it had an advantage. 

14] MR. SCOTT: 

15 | Q At 3F3 where you deal 


with this matter you set out your assumptions and the 


Le first assumption is an allweather Mackenzie Highway 

18 and we've dealt with that assumption for the moment. 

19 | The second assumption is that the gas plant operators 

20 | will have all weather roads from Inuvik to their plant | 

21 sites prior to start up. I take it that that mean 

22 | a highway from Inuvik out to the Penninsula. And your | 
\| | 

23 | assumption is that there will be a road there that you can 

24 | utilize, all weather? 

25 | A Yes, that would get us tol 
! . 

26 | our meter station at the plant outlet. | 

27| e) Are you aware that the 

29 | gas plant proposals as presently formulated, disavow 

29 | an all weather road and rely exclusively, from what I | 

Of can judge on a STOL airstrip and a jet airstrip. | 
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Littledale, Hushion, Mirosh 


Cross-Fxam by Scott 


ALLWEST REPORTING L-TO. 
BURNABY 2. B.C. 


| In other words, they tell us, 

2\ that leaving aside your first assumption about the 

Mackenzie Highway,’ biker tell us that your second assumption 

isn't going to happen as far as they're concerned, | 
THE COMMISSIONER: You mean the procucers 

6] tell us. 

7 Q Right. 


THE COMMISSIONER: Gulf, Shell, Imperial? 








2 | QO Yes. 

10 | A Wels Wm wsure thatss 

11] possible. I imagine the producers in their thinking, 

12 | they can change their plans today to tomorrow also | 

13 | we just have to stay abreast of them. 

14) 9) T understand -- 

15; A At the time that was 

16) what we understood. 

17 | QO I understand that, but 

18 | you presentedus with is a proposal that is based on 

19 | two assumptions, the Mackenzie Highway and an Inuvik 
1 | 

20 | Gas Plant Highway, which are effectively disavowec by | 
\| 

21 everybody. The relevent authorities, the gas producers | 

22 | and the government, indicate it's not going to happen | 
! 

23 | in the measureable future. 

24 | A We're not necessarily 

29 | counting on the Mackenzie Highway now. | 
| 

26 | Q Well are you counting o 

aay on this road from Inuvik. It's one of your assumptions? 

8 | A To the producers plants 
29 you mean? 
30 | MO. eles: | 
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Littledale. Hushion, Mirosh 


Ane airs eaueidan RY cecks UO Od 
A Yes, apparently it was. 
Q Well what are you going 


tO CO if ,. as “ne aronueaie ted] 5,-2.0 Ssinot. going to 
be there. 

A We'll have to readjust 
our plans then now. I'm sure at the time we thought 
that was what they would do, 

Q P Ssee, 


WITNESS MIROSH: 


A At the time, chronologica 


e 


Se, eee 


that we were preparing this application, the highway was) 


still in a state of flux. And from our conversations 
vith the Department of Public Works, this extension of 
the highway up to the producer plants was in their 
thinking. Now, things have obviously changed, in the 
interim, but by the virtue of a STOL strip being in the 
producers plans, I'm certain that accommodation can be 
made to the pipeline company to utilize that facility. 
Q You, see that's why 
I thought that I could perhaps -- perhaps it was too 


optimistic, but get you to agree with me that you have 


a positive interest in proving out these two assumptions 


That you want a highway and that you want a road to 
the gas plants. Isn't that what it is, that you're in 


favour of those things. 
WITNESS HUSHION: 


A We want to get to the gas 


plant of course but it seems to us that we should use 


common facilities in order to maintain good liaisons for ! 


one thing and reduce the cost while we're at it. 
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A This happens guite fre- 
quently in Alberta where we have -~- we connect to many 
plants and we have common electrical facilities, common 
communication facilities, and we use common roads and 
get ‘together to’ share the ‘costs. ‘So it’s a logical 


thing for us to proceed on, 
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Q You refer in your applicat+ 
ion and in your organization chart, hhicune.3F 2.1.0 
environmental and right-of-way engineers who will be 
attached to the head office in Yellowknife, and the 
district headquarters at Inuvik, Norman Wells and Fort 
Simpson. 

Now, are we talking about one 
person in each of the district headquarters? 

WITNESS MIROSH: 

; A I think there is a table 
that shows manpower requirements later on, which indi- 
cates one person at each. | 

Q All right. Well now, what! 
qualifications is it anticipated that these people will 
have? 

WITNESS HUSHION: 

A Well we Wael have a lot 
more people involved with the construction than would 
remain with the company when we go into operations ,so 
I think that we would assess the best available ones 
then and those would be the people that we would hire. | 
T think it's more a problem of getting people for con- | 
gS¥raction with the correct qualifications. It's a | 
little difficult to know just what's available in that 
field. | 

Q Well the expression | 
“environmental engineer" contemplates in my mind, either 
let us say, a biologist or an engineer. I'm not sure | 


that in unique personalities the capacities are always 


well combined. What is contemplated here? Are we 
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talking about an environmental specialist, or are we 
talking about an engineer who will have some environ~ 
mental knowledge?’ 

A Well he doesn't necessarily 
have to be an engineer. Maybe it's preferable, he might! 
be see things from both points of view if it's possible. 
It's a difficult problem, and I think many companies are 
faced with this. You're trying to get an all-encompass-| 


ing person to know and understand the different 


i 
} 
' 


biologies, if you will -- 


oO So I take it -- | 
A -- plus some geotechnical. | 
Q Yes. Well what specialist. 
advice is going to be available to these chaps at the 
district headquarters? 


A Well I would expect that 


they would maintain quite an upkeep in environmental 


{ 
| 


knowledge, by trying to be as versatile as they possibly 
Gan,-but Lothinkythat)inoan operating company we would 
allow them access to various consultants if they needed, 
on the particular area that they are looking after, so 
that they could know and understand the site specific 
areas, 

I need to have a fish biologist! 
in Great Bear, and I really want to know that, but this 
person's help isn't that qualified as a fish biologist, 

{ would hope that he would -- and certainly we would 
plan it that way, that he would obtain as much Paautegae 
from an outside person. This would be the type of thing) 
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that we would hope would eventually get into our 


re 


sum 26 mistdo bluow of tant ,Yew 2609 2i nesy 


isoxriM ,silebes $420 
a mM yd .6BxH sz 


fatooue Letnatingiivas | gueds priciest 


at “ 
dw geantote. fe Ju0dR PALALEIS 
Sanhs | wonk: ,B2mSh 
, 
i eral T : ’ 
t 
a j p43 
if 


nT’ si 
f L t 
’ 
i TP 
i 
a 1 
neds 
— 4 ‘ j ' } i 
LLoot VS i 
a, > * 
’ 
f i 
H f i 
mW ‘ jeoo i 
2 Li 5A { i pe | 


a> bas «- Bloow 6n Jean? Saar &loow 


oi4 ed blrow eho?  vnxovseg sbhbiegvo as mor 


Jat ten vVilewinevea Higow sqod bivow. ew gads 








A&LLLWEST REPORTING L-TD. 10108 
BURNABY 2, ac. Littledale, Mirosh, Hushion 
GF; Exaite by Mr. Scott 





1 procedures manual. 

2 | Q Well\let's see if your plan 
3 | then is like the Arctic Gas plan, as I understand it. 

a| I understand at their headquarters in remote Calgary, | 
>| they will maintain a staff which will have the complete | 
6 | range of environmental specialists, from fish men to 

| mammologists and vegetations people. During the main- 

3 | tenance of the program, of the pipeline, and that that 

3 


staff, which will be environmentally oriented, that is 


| 
- not primarily engineering, will be available to advise 
ui | their maintenance people on the ground. Are you going to 
le | do that? | 
13J A Well Mr. Mirosh was 
14) mentioning yesterday in the Bote taal phase that we 
15 | would have these people at head office. It may be that 
| 
16 we would be wise to have that available to us more 
L7 | direct -than te outside consultants....It's a matter of 
18 choice as to whether you think it's better to have such 
19)| a person on staff with you or to call for specific 
20 | requirements. 
22:| It's so broad that -- 
22| O Have you made that choice | 
23 yet, as between the two alternatives? | 
24 | A No, I don't think we have, 
25 | and I think that it's not proper to make the choice at | 
25) this time. I think we would know so much after we had 
27)| gone through construction and the people that are avail-| 
2a able to make it then, and probably make it more 
23 | properly. 
30} pon 0) Well in your application, 
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apamast | with the Mackenzie Highway and secondly, without a 
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1| Section 3F5.4, you make reference to the maintenance 


aspects of weed and vegetation control with respect to 


i , ; : 
“ the right-of-way. Have you got beyond that in terms of 

i 
4) techniques? 
5 | 


A NO 62m, © think this is 


6 another log that we need to get, we need during con- 


~~] 


| struction and the knowledge that we would pick up from 











| 
| that once again to add to our manuals. 
Q In short, you haven't : 
| | 

ag determined whether chemical controls will or will not be| 
1 | used? | 
<a A Well there may be certain 
13, things that we could say yes to in cases like that, but 
e- | I think in the overall that you would need to be very 

15 | site specific in what we are talking about. 

16 | 0 Well the issue of chemical 
17 | controls can be an important eROTPSRR REET consideration, 
ae especially the extent to which some things are not known 
19 | about pAet. side effects, and what concerns me is have 
20 you made the decision that you will be utilizing chemical. 
iad controls, or is that something that remains to be | 
22 | evaluated in the future? | 
23) A Well I think that's ras 
24 thing that remains to be evaluated. | 
25 | Oo Well now, with respect to 
ah maintenance I would like to get from you, and perhaps itl 
on is in the application and I simply haven't been ble to 
af put my finger on it, your expected long-term requirement 
29 





| 
for barges and wharves in two eventualities: First, 
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Cr. Exam. by? Mr... Scott 


Mackenzie Highway. First of all, let's deal with a 
Mackenzie Highway. To what extent will you equire 
barges and wharves, and what numbers have you? 


WITNESS MIROSH: 


A FOr operation and mainten-| 
ance or construction? 

Q Operations and maintenance. 

A Well we haven't visualized 


any requirements beyond the construction phase. 

Q Well do I understand that 
to be, therefore, that at this stage you can't tell us to 
what extent you will need wharves in maintenance, and | 
you can't tell us to what extent you will utilize barges 
in maintenance? 

A Yes, there are possible 
uses for maintenance, such as obtaining borrow from the 
mouths of certain rivers, and perhaps barging this 
borrow, but that's something we haven't really planned 
on. These are possible uses. 

There's no major material 
movement involved after construction. 

QO Well what concerns me is 
if and when evidence is led as to barge traffic, and the’ 
effects on it of the completion of the pipeline, that | 
is during its maintenance phase, I take it that you are | 
not at the present time able to tell us, to what extent, 
if at all, in maintenance you will require either barges 
or wharves? - | 

A Oh, we can't foresee any 


significant requirement, other than that which could he 
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provided by the existing operators with their then 
existing fleets. 

Q Well let's go at it 
another way. For the purposes of re-supplying your 
district offices, during 0 & M, during operation and 
maintenance, what is your estimate of the annual tonnace 
that will be brought in? 

A We don't have a number that 
we can give you right now. | 

: The tonnage, though, is insig- 

nificant compared to what we were talking about for 
construction. | 

@) Wellyiitthought that, but 
are you able to give us any guestimate as to what your 
annual tonnage will be in O & M? 

vA No, the only things would 
be fuels and oils and lubricants, spare parts, generally 


would be very small. 


’ 


Q Can you give me a figure, 
within 15 tons? 

A No, we would have to cal- 
culate that, but we can -- | 

Q Could you calculate that 


for us without too much trouble? 
A Well not here, we would 
have to do that back in the office. 
QO I understand that, perhaps 
you could let Mr. Hollingworth know when you have made 
that calculation? 


ie, Yes. 
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WITNESS HUSHION: 

A I think the point is that 
we are hoping and planning to use winter roads as much, 
and schedule that type of movement of materials in the 


winter and at the proper times. 


QO Well whether the 


winter roads are used or barges are used, I just want to 


get some assessment, because we are measuring impacts 


over the long term, of the traffic that will be generated 


during the operation and maintenance phase. 


( 
1 


A I think what we are saying, 


is we think that would be a very reduced amount, and 
that is why we are using portable wharves. 

Q Well I would still like 
to have your estimate. 

A We will give you some 
questimate, if we can, of it for the future. | 

Q Well now, are 
you going to use -- and this question perhaps should 


+ 


apply to construction as well as to maintenance, and I 


should have asked it yesterday and perhaps you can help 


me. Are you going to use the winter road between Fort 
Nelson and For tSimpson? 

WITNESS MIROSH: 

A Well we may, we 


haven't planned on -- we haven't mapped any logistics 


| 


\ 
{ 
| 


across it at the present time, but certainly that winter 


read and others which may exist interconnecting across 
B.C. and the Yukon and Northwest Territories could be 


used if we have logistics movements in that direction. 
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Q Well then do I understand 
that it may be used during maintenance as well as 
construction, for the purpose of bringing things into 
Fort Simpson? 

A Well it may be used in the | 
sense that any other available transportation means may : 
be used. The best one would be used at the time. 

@) This is a question that 
is triggered by curiosity, as much as anything else, batts 
I am advised that at Westcoast Transmission Company's 
main line across the Fraser River near Hope, British 
Columbia, there is at the station, a 24 hour guard armed| 


with dogs. If that is so, is there some peculiar risk 


there that will not be existing in the Territories? 
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WITNESS LITTLEDALE : 

A Could I answer that? 
At the Flood, which is Ylood crossing, the aerial 
crossing, just downstream of Hope, the aerial crossing 
drops down and entersthe ground on either side, and it te 
in these areas that we have fenced off where the pipeline 
comes in and where the structure that supports the pipe- 
line is anchored and we have within these two compounds | 
so to speak, guard dogs, and we have a watchman who is 
not armed and never has been, ihe reason for this 
precaution it started back in the time when there was 
trouble in the Okanagan Valley with the Doukhobor 
sect who were dynamiting various structures, and upon 
advice of the authorities we did take special precautions 
in this area’ to) try to safeguard it, 

Subsequently we've put another 
crossing across the Fraser which is a Demeter crossing | 


o the aerial crossing at Flood does not have the same 


fa 


importance as it dic prior to that second crossing being 
installed earlier this year, and it is now sort of a 
maeeee of judgment as to whether we should keep the 
guard, the watchman there, with the dogs or release him. 


In this matter we will be guided by the advice of the 


authoritiés. 

QO Well I take it that none | 
of that is contemplated up here is it? That some | 
religious sect should -- 

3 WITNESS MIROSH: 
A No, we don't have guard 


dogs in our plans. 
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BURNABY 2, B.C. Cross-Exam by Scott 








Q Now in the design panel 
and perhaps the question has been answered, we were 
referred to O & M when we asked what compressor stations | 
WOU Be totally dependent on helicopter access and do | 
I understand that we now have the answer, that is north 
of the highway, in the absence of winter roads. the 
compressor stations will be totally dependent on heli- 
copter access? 


A I believe the station | 
near Inuvik did have plans for an all weather road, which 
would still be the same plans, and there might be other | 
locations like that but I can't recall, but generally | 

| 
speaking, north of the furthest extent of the highway 
at the time that we go into operations, would be the 
remote stations. 

Q Well with that reservation 
co I understand that oxi non winter season, each 


compressor station will be virtually dependent on 


helicopter access north of the highway? 

A Yes except for the 
instances where we had planned before and we would stiil| 
continue to plan access roads from communities which are 
near the compressor stations, for maintenance. 

QO Just one other question | 
and Tit be Finished, In your application part 3F,. vou | 
say and I'll just read the relevant portions to you, 
"The eventual goal is to enable metering compressor 
stations to operate unattended for significant periods of 
the day or week. It is intended that this goal will be 


achieved gradually over, the first several years of syster 
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development, on site experience and staff training. 
Well now, are you able to give any more precise estimate. 
as to when the stations. both meter and compressor, will 
be unattended? Is it two years, three years, five 
Yeon WITNESS HUSHICN: | 

A bes practyrantitcult to 
really pinpoint a number to it. It depends on the 
sophistication of the equipment and how it works. We;ve) 
managed to put on some stations in Alberta Gas Trunk 
Line System in very short order. It can be anywhere 
from a couple of months of running time to some that we | 
still have people at. 

Q After how many years? 

A Well some by decision. You 
have employees and you find that they just-- well maybe 
an electrician takes care of it eventually, but you 
have them there and you might as well keep them at a 
station and operating Ft pcbut ult Gosen st Imecessary ube have | 
them there. 

Q Limtsorry 

A roa could continue on 
for just a moment. In finally getting,them to remote 
a stage, it depends am perhaps the operators maybe 
it might take a little bit longer. if we were trying to | 
be sure that we had some northerners trained as cenercals | 
technicians for example, we may leave them there a longer 
time, and take it more slowly. 

: Q Well would it be fair iuey 

going at it another way, to contemplate that for most 


of the stations, perhaps not all, but for most of the 
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stations, there will be let us say a two to four year 
period in which they will continue to be manned after | 
construction has been completed? 

A It.could go to that length 
of time, but it doesnt necessarily have to be so. | 

Q Well now, once the 
stations are unmanned, and leaving aside an unusual 
problem, have you any estimate of how many inspection | 
or maintenance trips are likely to be made over any 
given period? Perhaps your Alberta experience will be 


of some help here. How often do you have to go in to 


an unmanned station? 


A It just depend on the 
specific stations. Sometimes you have some instruments, 
some relays that are crankier than others, that give 
you trouble, until.-you solve this but ~= 

@) Well what's regarded as 
normal? Surely in costing your operation, you must have, 
to plan for a -+ in general terms for a standard number 
of trips so that you can gauge whether the station is 
giving you more trouble than, not? 

A You know when it's 
giving you any more trouble or not, but it's more 
caretaker duties, you're going by, if some are close by, 


you know, you'd go every day to them and just be there 


/ 
| 


during the day and -- 


Q Well what is your estimate 
A -~- very attendent duties. 
0 What is your estimate in 


the Territories for the’ number of trips you will he 
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roe Cross-Exam by Scott 10118 
* required to make to an unmanned station? 
a Are we talking about one a week or one a day, as you 
“ suggested or one Z month? 
“ A Well I think you can 
>| GOutrom One a Gay to One a week and it''s a matter of 
“| wheeling yourself on the requirements, and even at 
4 that, as I say, the people are there, it's better off 
"| that they be around the station and learning something, 
7 being more familier with the ecuipment than sitting in 
sid | head office reading a magazine type of thing, so we | 
ie would continue to take them out there and let them be | 
a there during the day. | 
sd Q So would I be richt in 
ag concilicing from that that after the station becomes 
7 unmanned, we must contemplate the possibility that at 
160 some, if not all of them, there ray be several trips 
| a week? 
18 | 
| A Yes, there could be. but 
ae eiecoeing you're having some problem at one station, 
ae you may take the people and spend more of your time there 
21] all right i 
and say, well we know the others/ and ignore it for 
23 | | 
| days or weeks. 
os Q But in short the personnel 
| as you've said, as you've allocated for the district | 
ne | offices, are not in your judgment, prudently used if 
28 | they sit around the district office, that you will be 
sf expecting them to be going out and visiting and maintaining 
oa and inspecting and so forth? 
-* A Absolutely. 


THE COMMISSIONER: I think this 
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BURNABY 2, B.C. 


| would be a convenient time to adjourn, Mr. Scott. 
| 
| 
Wer il adjourn till 2:00. 


(PROCEEDINGS ADJOURNED TO 2;00 P.M.) 
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operations headquarters in Yellowknife. 


1! 
2 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
3 | * 

| | 

4) THE COMMISSIONER: Come to | 

5 | order, ladies and gentlemen. Commission counsel was | 

6 | cross-examining this panel. 

7| 

3 | CROSS-EXAMINATION BY MR. GOUDGE, CONTINUED: 

9 | | 
sak QO Kieelemraonte s.r pe juste sa | 
L1| couple of questions that were left over from this mornin 
a2 to address to the Senne 
13 | Mr. Hushion, you say in your 
14 canned evidence that Yellowknife will be your operations| 
15 | headquarters. I understood that correctly, I think? 

} 

16; WITNESS HUSHION: | 

17 A Yes. | 

18 Q I wondered if you con- | 

19) sidered any other centres north of 60 before you came | 

*o | to that decision? | 

21] A Well yes, I think we con- 

22 | Sidered the other possibilities. I think as I said 

23 | this morning when we decided that we would have a dist- 

24) rict headquarters at Inuvik, Norman Wells and Simpson, | 

25 | then it fatted a’ little -bit°more: | 

26. Q Lome Sereyy Oran ct near | 

27 that" last. | 

an - A Te fitced a 1rttte bit | 

an more, that with other reasons that we would set the 

30 | | 


Uae Oe eae 


“Lae ; j 
OS for 7 . dita 
opbdent \decakM otabataoes | vi sera 
soiues - aM yd - 
7 a iy & } 


sen ton ai et 


bs 


oo smoD +SSMOLSSIMMOD Fae 
saw Lsanvo» aolte Lane? etefyrep Bas eetbhsl ,.itsiix0 


.Isnsq atid patatmsxe-ssorp 
ft 


SQTUUITHOD .sOcUOD .AM ¥A MOTTAWIMAxa=Re0a8 


yaut ,wte Jmpim 1 oz D 


fiinvom ¢id9 mos? tteve ttsl oesew tet aettielzeoup to saiquos 


_leneg ada of Bee tTbbs oF 

IwovY of Yae oy ,foldtegs . ah 
yo vooy od Lliw stigdwoliaY teddy sonsbive benmeo 
cAmigg 1 ,yigsaeameo dens baad 18 bay I .a@testéeupbssd 

:HOZHBGH BESvTIw 

.HaT AK 

“yom woy tt Setebnow I Q 
iso voy si1otad 08 to dison asxtmed t9pfgo vas batebis 
tnotetoeb tsdt oF 

Tate ioe Shek ats i ,eay Jisv A 
bise Tt es Anidt I .eeisiladibeeoa toedjo eft Betebie 
-Jekbh s oved Bbluow ow Jedt hebinsb sw nodw preinzwom eidd 
roaqmie Oas @lieW santo ,Aivuenl tn eretisepheed Joi 
.stom tid gic¢dil «6 beagit af aoend 

r39 t'mbib I ,yutoe mT fj 

did elt3if 's: besa? Fi A 

ad+ toe Bluow ew tea aaoesex seds0 dake tads ,ex0m 
— JeRindwolLey az sa tara anoits19q0: 


UL fs eee 





REPORTING UTD. 10121 


BURMABY 2, B.C. Littledale, Mirosh, Hushion 


fh 








Cr. Exam. by Mr. Goudge 


Q Did you consider Hay River | 

as a possibility? 
a A Yes, but I think the fact | 

that Yellowknife, as I said, had: some other reasons. sa, 
| 


has, I think good transportation although I would admit | 


that Hay River would have that also. Perhaps being a | 
little bit larger centre, and more acceptable in the way) 
of social needs, if you will in Yellowknife, that -- | 
led us to make that decision. | 

QO The fact that it's biccer 
than Hay River weighs in on the side of Yellowknife, in 
your -- 


i 


A Partly, in a way to entice 


| 
| 
| 
employees that were required, this is the hard core type! 
that would be needed into Yellowknife. 

Q What about considerations 
like adding to the supply of housing stock? Did you 
give any consideration to whether it would be easier to 
add the 50 odd dwelling units you may contemplate at 
Hay River, ee than Yellowknife? 

A Well I think they may be 
absorbed a little easier into Yellowknife than they 
would be perhaps into Hay River. 

0 I take it though you didn' 
ago any studies in that direction? 


A Well not in studies in 


So aa aaa a 


the sense of total investigation, but I think just in 


discussions and trying to reach maybe some quicker 


! 


decisions, we decided that Yellowknife was quite fitting. 


ia Q Basically, though, I 
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Cr. Exam. by Mr. Goudge 


: 


understand you to say that it's size and social amenities 


that give Yellowknife a preference over Hay River? 

. A I think those would be 
certainly the most important reasons that we would do 
aire 

QO Are there any others that 
are in that league of importance? 

3 A Well it's accessible from 
the south, mind you, because of -- 

Q But Hay River is as well, 
so bee 

A Yes it is, yes, there 
might be a little bit better communications too, I 
suppose from Yellowknife. Another thing too, it seems 
that many of the companies have headquarters or their 
offices there. It seems to be more -- well it's just 
bigger, so it's more of a centre and perhaps for that 
reason, maybe much easier to use it as the headouarters. 


} I suppose it's the same basis 


as the -- perhaps the qovernment felt where they located 


themselves too. 


fe) And I take it it would 
count in Yellowknife's favour, as far as your operat- 
ions headquarters are concerned, that the government is 
here? 

A It's another added 
feature, yes. It would be close proximity for your 
daily discussions -and communications with those people. 

@) One other area, Mr. 


Hushion. You spoke this morning, I think, about the 





| 
| 
| 
| 
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Cr. Exam. by Mr. Goudge 


training program that you hope to create to entice 
northerners, and particularly native northerners into 


your permanent program. Did I understand that 





correctly? 
A Yes. | 3 
Q I wonder whether you are | 
at all familiar with other major industries that have 


operated in the north, say in the construction or minince 





sectors of the economy, and their training programs 


aimed at the same end? 


¢ 


A Well I think we know a 


| 


thing about it, probably not as much as we might need 





to, but we do have as I say, our other group, our social) 
group that's really involved with trying to look at that, 
type of problem and find some ways of integrating it : 
with the pipeline. 

O Just by way of preview of | 
Phase 4, I wonder if you formed any opinion as to what | 
your training program would do differently in order to | 
perhaps surpass in success, the training programs that 
have existed heretofore? | 

A Well that's quite a diffi- 
| 


cult area, isn't it? Mind you, I think at least we 


| 


could say that we could point to being successful in 
the original training program that we had in our needs 
as far as the pipeline, and the people that would be | 
required for it since we started that program back in | 
'72, and have had-people going through it and it's quite 
successful. | 
| 


‘ 1 thinkeit’s been one’ ofthe | 
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1 programs that have been considered more successful, 
2 | mostly by way of the amount of turn-over -- I have for- 
3 | gotten what the numbers actually were, but it was small | 
4 in comparison to turn-over in other training programs 
5| that I believe have been tried. | 
6 Q I take it, just to reiter- 
| ate your social and economic consultants are looking at | 
a that and will be telling us more about it subsequently 
9 in this Inquiry? 
10 | A Tt"s¥one of their’ most 
11 | important issues, yes. 
i2 MR. GOUDGE: Thank you, sir. 
13, Those are all the questions I have of this panel. 
14 THE COMMISSIONER: Mr. Mirosh, | 
15 | yesterday, when you were giving evidence on the last 
16 panel, you mentioned a proposal or the possibility of 
17 | using tankers -- and tell me if I have got this right | 
18 | Orivwrong -—-— tankers to bring fuel oil into the harbour | 
19 | at Tuktoyaktuk during pipeline construction. Did I get | 
20 | that right, or have I got that mixed up? 
21] WITNESS MIROSH: 
a A No, that's correct. We 
23 | have been looking into the possibility of bringing a | 
24 | tanker into the north end of the -- not into the 
25] Mackenzie system, but around Tuktoyaktuk, with the sub- | 
26 | sequent requirement for shuttling fuel of different | 
27 | kinds from that tanker to spreads on the northern end | 
28 | of the pipeline system. | 
29 | THE COMMISSIONER: Well you | 
30 | said that the tanker that you had in mind would be 
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1| 35,000 tones I think you said that? 
| 





























2) A Yes, that was the number 
3 that we Bre acreae | 
a| THE COMMISSIONER: And it would! 
5 | be carrying fuel oil for use by the machinery,trucks, 
6. heavy equipment and so on, that would be used in papa 
i construction? | 
3 A Yes. | 
9 | THE COMMISSIONER: How many | 
10 | trips each shipping season, would you expect the tanker 
11} to make? Just one? | 
12) A This would be just a | 
| 
13 single trip which would go towards relieving the burden 
aa on the south end, yes. | 
15 | THE COMMISSIONER: Well, would , 
16 | it be one trip -- only one year, or would that trip be | 
17 repeated during the two or three years of construction? | 
18) : A Well the way we have | 
19 | looked at it so far is it would be one trip, which 
20) could occur during the first summer prior to any pipe- | 
21| line.construction, and if that particular trip for what-| 
22 | ever reason was not successful, it could be repeated | 
23 | the second year. | 
| | 
ey THE COMMISSIONER: You mean | 
oA PevourdObetedel anothe Si1rst. veay 2 | 
26 | ; A Tf we didn't.cet in, then | 
27 this might be a possibility for the next year, but : 
28 the primary purpose was to take the peak off barge | 
| requirements, if we could, and of course if it was | 
30 | | 


successful the first year, we would probably consider 
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doing it the second year as well 





























1 Q Do you know what the | 
largest displacement is of any ocean going vessel that | 
3 has been brought around Point Barrow as far as Tuktoy- 
4 aktuk Harbour? | 
5 A No sir, I dont have that | 
6 figure, but we have had people experienced in that kind | 
| of transportation advising us and they came up with the | 
| 357000 ‘ton Pigure: 
9 QO Who was advising you? | 
10 | ; A Will you just give me 
11| a minute to think of the name. | 
12 | Yes, it was a Mr. Doug Dewar : 
13, who is an executive of the Coastal Barge Operators 
14 | Association, I believe in Vancouver. 
15 | Q How long is that Shipping! 
ca season around Point Barrow and across the Arctic | 
ie ac across the Beaufort Sea to mitoyaceuies two months, | 
18 | three months, ao you know? | 
19 | . A Well I think we'd look 
PT at, probably having no more than six weeks and hoping to | 
21 | unload all of the fuel within a period of four weeks 
22 | o© 30 days’. 
23 QO Have you any idea what | 
oh percentage of your total fuel oil requirement, the | 
| tankers, that trip, would represent? 
26 | A Yes, I believe that we 
27 require some 170,000 tons of diesel and gasoline so that | 
v4 35',000 tons would represent about one quarter of that. | 
29 | Q Well that goes back to the 
Re last panel, I'm sorry, Mr. Hollingworth, but I should | 
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have thought of that yesterday, but -- and I don't 
even remember the title of the last panel, but all 


I know was Mr. Mirosh was on it, But if counsel have 


any questions arising out of the questions I put, please 


feel free. 


Vd gl leah ape ig 8B 9 yd 








| 
| 
| 


MR, GOUDGZ: I have no further) 


questions of this panel, sir. 


THE COMMISSIONER: Yes, 


THE COMMISSIONER: All Eioghne, 
well thank you very much Mr. Hushion, Mr. Littledale, 
Mr. Mirosh, 

(WITNESSES ASIDE) 

MR. GOUDGE: “We thought I 
think sir that subject to what you may say, Mr. Genest 
has Mr. Dau available to put in some Spikes that 
rearly = think ie essentially a clarification of his 
evidence given some time ago, and that might be con- 
veniently done now. 

MR. GENEST: I have no 
objection sir, Mr. Templeton was scheduled but I think 
it suites my friend's convenience if Mr. Dau should go 
first. Mr. Dau is actually being recalled, as part of 


the cross-examination conducted by Mr. scott, and was 


in connection sir, with contractor's estimates, relating 


to spreads and the productivity of spreads. We were 


asked -- Mr Dau wads asked to go back and look up his 


records and come back with the estimates provided by the 


contractors and how he arrived at his spreads, I have 
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there was a panel, the question arose during our 
construction panel’ which consisted of Mr. Dav, Mr. 


Williams and Mr, O'Rourk who was there to deal with 


Mr Dau were concerned with this matter. For the | 


that now and for the convenience of my friends I thought | 


Pecastics, and it-T*coulderecall beth Mr "williams* and 





convenience of my friends I have had the information | 
put together, actually Mr. Dau prepared a memorandum 

to Mr. Marshall that put some tables and documents in 
there setting and I have distributed these to my 


friends and perhaps sir, I could hand one to you, and 


have one filed as an exhibit. 





THeEPEIESt/ partveonsists tof 
an explanatory section, which I think Mr. Scott suggested 
this morning, if it's agreeable to Mr, Goudge, 
perhaps Mr. Dau could simply read into the record and 
it contains a number of schedules, tables and @negules! 

| 
which Mr. Dau is prepared to deal with under cross- | 
examination by Mr. Goudge. May I call these persons | 
now? 

THE COMMISSIONER =" Yess 

MR2+ GENEST:"\¢Mr-© Dau and’ Mr: 
Williams, would you come forward, 

They've both been sworn sir. | 


PHILLIP HARVEY DAU: Recalled 


GUY LESLIE WILLIAMS: Recalled 





THE COMMISSIONER: Mr. Goudge, | 

! 

I don't want that evidence that Mr. Mirosh just gave | 
| 


about the proposal to bring fuel oil into Tuktoyaktuk 


by tanker to be overlooked, but what I've said will appe gr 
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LOCKS ntGTTe. 


MR. GENEST:Mr. Dau, you’re really 


under cross-examination by Mr. Goudge now, but perhaps 


on the record and Commission counsel staff will I know, 


you could read your memorandum to Mr. Marshall into the 


record and explain the material that is attached to it. 


WITNESS DAU: 


A This is the memorandum 


to Mr. Marshall, dated September 22, in respect to 

eoouaceor input to CAGPL Planning and Schedulina. 
In the May 15, 1975 trans 

Srapt, spades 0155: through 5167 I was cross- 


examined by Mr Scott with respect to construction 
in 


| 


scheduling and planning, and/this series of questions and 


answers, I attempted to explain the role of the con- 
tractors that were retained by Northern to provide 

information on these matters. In the transcript for 
June 6; 1975, pages 6652 through 6662 in an exchange 
between you and Mr. Scott, it is quite apparent that 


role of the contractors that were retained in the 


construction scheduling and planning had been mis under- 


stood, To clarify this matter, I think it necegary to 
provide some background information. 


ARound mid 1972 it was 


be desirable for the project. Contractors selected to 


provide this information were Banister Pipelines 


Limited in Edmonton, Alberta, Henuset Brothers 


' decided that cost estimates by pipeline contractors woul 


Limited from Calgary, H.C. Price of Canada Limited from 


| 


Oe en O | Re ee 
































yond Dilber tea const notnapnao®! bas trose at ‘10. 
| oat toot 


| vyilsox ervey \oed .meteauda ~ wan @ee 
| sgerdsag god .wOn spbved . aM Xe cotdsntmaxs-saers soba 
ei*# ofal [ledex2sM . 14,00 mrbrietomamn ree beet binoo voy 
eat oF DBeroetis ai Gans Caixetnor orld intake bas bx9e362 
:UAG SeaaT LW 
mubnatomsm edt ef eit 4 
od email at 95 weteseut betab , DfedexsM 12M 02 
Jontlubedso? bas oninnell t20a0 of teqat sodoeatnee 
euass evel ,¢t ye ant mi 
“as0%7> eaw Lt Tile Apeord? ecle aepsg ,Iqixc 
HoltoutieneD of sO9qaes aigiw dj@08 24 yd, Beaimees 
boa enoktdeauo to @ebige sit oteas ,vaitnely Pos partuberioa +) el 
-rog’td¢ te elow ofd tisiqxe- 02 besqusigss i ,etswans | at 
obivowc of meado2OM yd betbeatey, ero~w Send et0osg05715 ri 
10% Yatscacetd add af .e19d¢em weeds, go notssomezat 7 gi 
anpasdoxe ma nk $3038 Apwords S498 espeq ,2V@l .a eacl dex 
. | on? Sert2 gnexaqys ediup @f 3f , 33908 -1M Bas. voy nsswied | 
| | aij mi benksten stew todd exotuszdaoo edd Zo. slo 
(-rabad ein moot Sof patesete bas pativberoe noitouzsenoo 
| ot ysmesnen +i Anidt & , sodden eidt Ytitelo of .boose 
| orisnxotat tbrverpddat omeg ebivorg 
| new SE STOR Bim Baveta 
bs vow atotosttnoe snileqigq yd sadgemizea gens ted Sebiosd 
| oF begosles erossert0s9 .s08tong add 40% eldextaed of 
/ 
| 





renitagi’ setetned semi tniln Tean ah: ye 
atodtexd - seseyoel i aan ee timk Dh 
/ movi Se timd sbhened to tant 
hat gore 


— : tition. | 


1 





ALLWEST REPORTING L-TO. 


Dau, Williams 


BURNABY 2, B.C. In Chief Ao abstal 




















Calgary, Mannix Company Limited from Calgary, Marine 
Pipeline Limited from Calgary, Joyce Leonard Canada 
Limited from Calgary and Associated Contractors Limited 
from Calgary and MichaelCurran and Associates from 
Denver, Colorado, 

The selection of these 
contractors and the general scope of their assignments 
was determined prior to the merger of the Northwest 
Project and Gas Arctic into Canadian Arctic Gas. The 
route selected for investigation was the Northwest 
Project direct route from Prudhoe Bay and the Mackenzie 
Delta to Emerson Manitoba, with a. delivery lateral 


from the Cold Lake area to Kingsgate, 
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ae __Dau, Williams | 
In Chief | 
| 
a Two reconnaissance trips were | 
2 | arranged in August and September of 1972 when the | 
3 contractors were flown over portions of the route, and | 
f 4 | assigned sections of line to investigate in as much | 
5 detail as time permitted. An additional trip was r 
6 | arranged in mid-December, 1972 to visit the Mackenzie 
7| Delta area to assess the climatic conditions which Joma 
8 | be encountered during a winter construction season. On | 
9 this trip, operating personnel from drilling rigs were | 
10, contracted with respect to winter working conditions and 
11 construction on portions of the Dempster Highway was | 
oy fobseavea! | 
aL Beginning December 5th and con-| 
14 tinuing through December 8th, 1972, preliminary discuss-. 
15 | ions were held with those contractors to outline the 
16 | scope of work they were requested to perform and obtain 
a at their comments. During these discussions they were | 
18 provided copies of two alternative construction plans, | 
19 identified as Schedule 1 and Schedule 3. On January | 
20 11, 1973, each of the contractors were advised by seek. 
21 of the scope of work that was requested, and were also 
22 provided with a revised construction Schedule number 7. 
23 A copy of the January llth, '73 letter and the three 
24 | schedules referred to are attached. 
25 | We have not been able to locate 
26 | the original drawings of these schedules, and have had | 
27 them redrawn from working copies. Construction eencaul 
28 number 7 identifies the route segments the contractors 
29 were to estimate. The estimates were received and fur- 
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ea erent re, Dau, Williams | 
In Chief | 
| Two reconnaissance trips were | 
2) arranged in August and September of 1972 when the : 
3 contractors were flown over portions of the route, and | 
4 | assigned sections of line to investigate in as much | 
5 | detail as time permitted. An additional trip was | 
| 
6 arranged in mid-December, 1972 to visit the Mackenzie | 
7| Delta area to assess the climatic conditions which would 
’ be encountered during a winter construction season. On | 
9 | this trip, operating personnel from drilling rigs were | 
° contracted with respect to winter working conditions an 
11 construction on portions of the Dempster Highway was | 
wa) easscereds | 
3) Beginning December 5th and con-| 
14 tinuing through December 8th, 1972, preliminary discuss-, 
15 | ions were held with those contractors to outline the | 
6 | scope of work they were requested to perform and obtain | 
17 | their comments. During these discussions they were | 
18 provided copies of two alternative construction plans, | 
19 identified as Schedule 1 and Schedule 3. On January | 
ie 11, 1973, each of the contractors were advised by baer 
21 of the scope of work that was requested, and were also 
22 provided with a revised construction Schedule number 7. 
23 A copy of the January 1lth, '73 letter and the three 
24) schedules referred to are attached. 
25 | We have not been able to locate 
26 | the original drawings of these schedules, and have had | 
27 | them redrawn from working copies. Construction Sone aie) 
28 | number 7 identifies the route segments the contractors 
ay were to estimate. The estimates were received and fur- 
30 | ther discussions held in February to May of 1973 with | 
| H 
| 





| roast enarttiw oad)" wes oa mene i 
teid>. . 


s75W aqits, sonsasiaanoney, Owl 

edd neriw STeL to sadmetqed fina SeupyA nt nae 
ote .atuox sit to scolsy teve aWolt Stew exotostsngS 
idum ee of etepliseyad of Sait to emolsose beapiass 
eev gixt iencliibbe aA herd iwteq omte es Listed 
atenskosmM aft tinitv at SVGl ,sedmepst=pim ai bepnstxs 
b furcw ss Sit aedoisibnoo sifettilo sag dade of sexs oiled 
Ho qoases, solzoussenoe getalw 5s ad bs tesaueons ed 
stow @pix pai Leis mou? f[endosimeaq priteisqo ,qitds eid? 
has #egiitinoo paid vow tadaiw oF sosqeey mgiw betoszsn09 
anw Vewieth texreaaad ait Bo anal tstoq mo aotzyouxrtengo 
» Sevrsedo 

“19a0 bos dace tedmeaos!. pain ged 
po ee oeib yreainttlewy ,S1@P ,dat tedmenet Apwotds privnis 
eit enaiftvc of grOtcezdnen seeds ttlw bled) stew ‘anos 
isido Bra mrotveadq of betesupst etew yes Avow Io sqove 
ai9Ww Yer+ anolesevneth saet? pnizuwl ,adnemnoo ziedd 
anéla moirjourtanop eviseiyes ls owt 10 esiqos bebivorg 
‘tsuqst nO .€ elebertio® Bas ‘| slobetiat Ge belttsnsbt 
‘odte!l yd Sealvbs srew exodoesdwes edd 2 Mode , EOL £1 
mals stew Bae .besesupss asw sed? asxow te Bgose af’ to 
iedmun efubedo®? noitourterton beeivet A aitw bebivozd 
sot? etd bas szettel CV" ,dadtil yrsunel edd to yqoo A 
| -berostts ots ot bettetes eeivberion 

jateool.ot¢ olds aged ton evad- al 
| bed over! bes ,@elyberfok eeadt 16 apatwash ienipixo sds 
elubenoe nokgoursenoed .2aiqoo pabtirow mox? owatiex mody 
| rosyosxtqoo ond atnempse etvor oft eetitaasbt , tedmirrt 
| “xU2 bae bevieoet stow eodiniten aAt -otemitas o+ etéw 


pee Evel to Yam oF vera? irk eee cia" pas 
‘ a wie 


re 





ALCLWEST REPORTING L-TD. 
BURNABY 2, B5:C. 


| oe 


Co Bh 











ho 
pay 








10132 
Dau, Williams 
iIn-Chieft 


each of the contractors. 


Table 1 attached lists progress 


rates, work times ‘and manpower estimates received from 


the contractors for the main line segments north of Cold 


Lake. 


Table 2 lists similar inform- 


ation for the current estimates, for the prime main line 


route north of the Athabasca River. The estimated 


daily production rates from the contractors varied widel 


After considering these estimates, we applied our own 
ia Seca on our knowledge of northern conditions 
and concluded that the following rates were reasonable 
and practical. 

In prairie construction, 100 
pipe joints per day; Cold Lake to the 60th parallel, 
80 pipe joints per day; 60th parallel to Fort Good 
Hope, 75 pipe joints per day; and from Fort GOod Hope 
to Richards Island, 60 pipe joints per day. 

: In addition three of the 
contractors expressed a preference for Schedule number 
l and three for Schedule Number 2. Two contractors 
voiced no preference. 

The contractors comments on 
Spread lengths varied considerably from 50 miles to 80 
miles for a winter construction season. One contractor 
recommends 65 to 77 miles, one 70 to 75 miles, one 50 
to 64 miles, one 70 miles and one stated that the 
lengths shown on schedule number 7 should be considered 
a maximum. 


THE COMMISSIONER: What does 


| 
| 
| 
| 
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BURNABY 2, B.C. Dau, Williams 
In Chief | 
| 
J that mean, Mr. Dau? That the length shown in schedule | 
Z number 7 should be considered a maximum. | 
é : A Schedule 7, sir, which is | 
: 4 attached to the letter identifies the areas that the 
| contractors were requested to provide estimates for, and 
6 | the lengths of those sections are shown on that schedule 
7 and they vary, I believe from 80 miles -- 82 miles, I 
| think down to 60 some. 
9 THE COMMISSIONER: And that 
z contractor said those figures you have there should be 
11| considered maximum figures so far as mileage per winter | 
12 | per spread is concerned? 
U3 A Yes. | 
14 | THE COMMISSIONER: Sorry. | 
15 | A And Mr. Williams has just | 
16 | noted that on the -- on page 3, sat the bottom of page 3 | 
at there's another typo. It should be schedule number 1 
18 ands 3s ra preference for schedule number 3, not number 2. 
saat | , Table 1 that's attached to the 
20 memorandum, lists the length of the section that the 
2d Lae epee looked at. The contractors' estimate and 
a2 progress and on work day basis and on a calendar day 
23 basis, contractors' estimate of the time that was avail- 
24) able in work days and calendar days and their estimates 
25 of the total manpower in each spread. 
26 | | MR. GENEST: 
rs Q How do we tell the cont- 
28 ractors on the right hand side? For instance, what 
29 does M4 stand for? | 
30 sa i Again, Mr. Genest, you wilt 
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‘average of the manpower totals was 721, with similar 


10134 
Dau, Williams 
in chief 
have to refer to Schedule 7 where the contractors are 
listed and the code is listed also. 


QO I see. 


A M4 stands for Mannix, the | 





4 refers to section 4 that we asked them to look at. 
(@) I see. | 
A ~The average for those 


contractors estimates north of the Mackenzie River was 





67.2 miles. The average of all their estimates 


for work progress was 4,962, and the work day basis, on | 
| 
a Caléndariday tbasis3 /722..°'The)laverage: of ‘their | 


estimates for the work days that were available is 77.7, 





average for the calendar days was 99.8, and their 


information for the Mackenzie River to Cold Lake. 
Table 2 contains similar 

information that's currently in our cost estimate and 

planning. Again, these are not exactly comparable 


because the routes are different. The contractors’ 


estimates were on the so-called gun barrel route and 
this is on our prime route. 

Q Well Table 2 represents 
your own judgment? 

A That Wsreorrect,” sir. 


Behind those tables is the 


letter that was sent to the contractor, letters dated 
the llth of January, and then finally the three schedules 


that are referred -to, number 1, number 3 and number 7. 


MR. GENEST: Sir, having had 





my crack at these witnesses in examination-in-chief, 
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Dau, Williams 


and this being in response to cross-examination, I think 


I should pass the ball back to Mr. Goudge now. 


| 
| 
In Chief 
| 


THE COMMISSIONER: Should this 





document be marked as an exhibit? 


be 


that's appropriate. 


cross-examining, I guess. 


to 
is 


in 


do 


MR. GENEST: I think it would | 
convenient, sir, if that's satisfactory. 


MR. GOUDGE: Yes sir, I think 





(MEMORANDUM TO MR. MARSHALL RE CONTRACTOR INPUT 
TO CAGSL PLANNING AND SCHEDULING, MARKED EXHIBIT 


155) 


THE COMMISSIONER: You're 


MR. GOUDGE: Well I'm content 
cross-examine, sir. It may be that since this really, 
evidence in chief, deja vu, my friends may want to go 
the usual order. | 

es THF COMMISSIONER: All right, | 
you want to ask any questions, Mr. Hollingworth? 


MR. HOLLINGWORTH: I received 


this information at approximately 9:00 o'clock this 


morning, sir. I had a chance to read it over briefly 


at lunch time, and I am just in no position at all to 


ask any questions at this time. 


i, don’t treat tt as examination in chief. It's a 


response to a question that I certainly -- 


fail within the rulieés. ' 


MR. GENEST: I may say, sir, 





THE COMMISSIONER: It doesn't 
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Cr. Exam. by Mr. Goudge 


MR oGENEer: Ridict, riont. 


THE COMMISSIONER: It's further 


information sought on cross-examination? 


MR. GENEST: Right. 


THE COMMISSIONER: We are happy 


to have it. Well, Mr. Goudge, you go ahead and -- 


CROSS-EXAMINATION BY MR. GOUDGE: 


Q Feeling my way, Mr. Dau, 
like the rest of us I think, could you turn please to 
Table 1? I think I understood what you said to Mr. 
Genest, insofar as identifying the contractors are con- 
cerned. I can learn their identity by turning to 
Schedule 7 -- 

A Right. 

@) -- and reading off that 


schedule, or find the letter matching the contractor 


and the spread matching the number beside the contractor 


letter? 

A Yes. 

Q The next column, miles, 
designates I take it, the length of the sections they 
were asked to examine? 


A. Yes srr. 
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Q The next column is headed | 











24 | it irdlts Smmot..directly «related.-to -Lb. 
| 


1 
2 | progress in feet per working day. Is that correct? | 
7 -~ A thet. is correct sir. | 
| Q And is is the figure | 
5 in that column obtained in each case? | 
6 | A That's extracted from | 
2 | the information that the contractors provided us. | 
9 Q They simply gave you that | 
9 figure? | 
10 | A Yes, | 
11] Q T see, | 
12 | A It's their judgment of 
13] the amount of work they could do in a work day. | 
14 | Q Now if I could jump to 
| | 
= the column on the right hand side, manpower total. I take 
16 | it indicates the spread size that each contractor 
5) contemplated using when he was preparing His estimate? | 
18 : A That's correct sir. | 
19 | ’ Q So the relation between | 
20 the third column and the manpower column, presumably | 
sl insofar as the larger manpower total results in a larger | 
22 progress, per working Gay, | 
23 A That would be part of | 





a Q Was, the.contractor .in 

as} each case free to choose whatever manpower total he 
297 wished? | 
29g | . J A Yes, | 
29 THE COMMISSIONER: Excuse re, | 
30 I wonder -- there's one I just noticed, with 750 workdays, 
| 
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- is that -- 

e | A I suspect that should 

3 Deis) Se Sik, 

4 Q We should strike out that | 

5 ZEXr0:3 yak Un Sorry; (Mu Goudge ; cI just -- | 

6 | MR. GOUDGE: | 

7| QO So the contractor began | 

8 in each case with complete freedom to choose the spread 
a size in terms of manpower? 

LO] A Manpower and equipment | 
a and so a yes sir. 

os Q Now moving to column 

13) four, that again is a figure supplied to you simply 

4 by the contractor based on his own estimate? : 
15} A That's correct: sir. | 
16 | Q wes.) Ll see  D-think | 
7 I understand that. Now moving to table Serr think? I | 
18 understand the other two columns, moving to table 2, 

19 that is your present estimate of yur spread capabilities 
20 as per your application? | 
24 A Yes sir. | 
22 Q And I do a quick comparisdn 
23 of the averages at least for tables one and two, and 

24 | taking a comparison of the second columns in each case, 

| 

25 I see that your present estimate for your own spreads, 
26 | " contemplates 70.7 miles per spread per season, whereas | 
aL the contractors supplying you with information in table | 
28 one came up with 67.2 as their average, is that the way | | 
29 | those are compared? | 
20 a No, the contractors did nde 
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select the length of the sections, that's ours, 
we gave them that. 
‘ Q Comparing the 


averages for the third columns on the two tables, your 


conclusion is that your progress in feet per working day 


is substantially less than the average of the figures 


supplied you by the contractors? The comparative being 


3997) ito: 49625, seus, that -- 

A Thaiwis correct, Six. 

Q -- a valid comparison, 
The ee ee ihat,-occurs.as,. jread it... is, that 
of working days, there seems to be a less conservative 
approach by you than by the contractors, as I compare 
those tables insofar as you allow for 93.2 working days 
per tseason; the contractors estimate .it 77.%,...is.that a 

valid reading of the two tables? 


A That is correct sir, we 


believe that the -- those two columns, on the calendar 


day and work day, we have more time than the contractors | 


came up with. We say there is 136 calendar days availab} 


and their average is essentially 100, varying from I 


guess 74 to 150 was the range, and that also carries 


over to the waking day where they’ve got essentially 78 


and we say 93 on an average day basis. 

Q im. fact,.svour, average as 
higher than the highest estimate from any individual 
contractortasei read the tables? 


y A That 's.correct sir. 
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Q Do you have any explanation 


for the difference in view that you appear to have betwedn 
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EY Se, Mees Cross-Exam by Goudge | 
| 
| 

ul yourselves and the contractors? | 
2 A Yes, I think we've got | 
3 | a lot more nowiedde and information about this | 
4 project today than we had at the time the contractors | 
5 | looked at it for one thing. I think we view the pro- | 
6 | ject iniperhaps a different way than these contractors | 
} | 
7 viewed the project at that time and that's kind of | 
8 | PEE VCultsto explain. It'S my Views thatethis is | 
9 obviously a very large project, and that we are going | 
10 | to have to do construction at times, that the Sone 
7) traditionally have not done construction. The En ee Sarg 
eo as I understand it, on winter work, would like to leave | 
3. their main operations for instance. until after the | 
14 | new year, in some operations they would proceed earlier | 
15 | in the year, obviously the clearing and grading and : 
16 | things like that. Northern Alberta work. It's more | 
17 convenient for them that way. But this is such a large | 
18 project that some of those conveniences we yuUst can't 
19 | live with them.. We're going to have to start work as 
4 early as we can, we're going to have to, as we explained | 
Zi many times, manufacture snow for rgads if necessary 
22 and start as soon as we can, that's the basic difference 
23 I think we have between ourselves and the information 
24 | the contractors provided us. 
25 Q These contractors I take 
26]. it are the leaders in pipeline construction in the coun- 
edt try 1.8 that: so? 








28 | : A Just about all of them, yas. 
29 Q And for you to build the | 
30 | line, you'd be required to use the services of most of | 


| | 
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ha not all of them? 











2 A Yes. 

3 : THE COMMISSIONER: They're 

Al not the leaders, they are the contractors, is that what 
5 you're saying? 

6 | A I believe there's one 

7| major one that"s not on the list. 

3. Q Who is that? 

| A Majestic I believe is the | 
10 only other major one. I think that's the only major 

11 | one cimets not there sir. 
12 | MR. GOUDGE: 
bs Q Have you reviewed with 
14 the contractors since the preparation of table 2, the 
15 | figures for working days and calendar days to see if 
16 | they feel those dates are within the bounds of 


5 possibility? 


18 A No, I have not, 
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@) I take it the last discuss¢ 


ions that you had with the contractors who will be 
building this project resulted in Table 1, if I can put 
it that way? 

A Well I don't guite under- 
stand, Mr. Goudge. 

Q Well, when you prepared 
Table 1, you obviously had lengthy discussions with the 
contractors, and from that were able to determine their 
best estimates of the calendar days and workina days 
they felt would be available each year. Have you since 
the preparation of Table 1 and since those discussions, 
had further discussions with them, which indicate a 
change of view on the part of the contractors? 

A No we have not, but -- 

Q So your best information 
at the moment is -- 

MR. GENEST: He had a but 
there, Mr. Goudge. Would you allow him to complete his 
answer, please? 

MR, GOUDGE?: I"m sorry, jMr: 
Dau. 

A I just wanted to make 
sure. The information that's on Table 1 comes from 
the detailed estimates that the contractors provided. 
Pes not as a Yesule Or GLScussion with contractors, 
it's out of their detailed cost estimates that we did 
have discussions with the contractors after we 
received their detailed estimates. There were some 


meetings, clarification and so on. We have not gone 
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Cr. Exam. by Mr. Goudge 


back to the contractors to discuss our estimate with 
them. 

- Q Tora tit aiz,. though- tonsay 
that your best information at the moment is that the 
contractors in the industry hold an average work day 
season to be roughly 77.7 days in the north? 

A At that moment in time, 
that's correct, sir, that was their judgment. 

Q And you've no reason to 
believe that their judgment has altered, or do you? 


o 


A I suspect that it would, 


sir, if we brought them -- had we provided them with all 





the information that’s currently available, the planning, 


and a complete description of what has to be done and 
how it's to be done. Yes, I do believe that they 
would increase those time periods. 

QO Now I noticed that -- 
well before I leave that, are discussions of that kind 
contemplated by you? 

A Not in the immediate 
future; “sir, no. 

Q I notice in the referring 
letter that Mr. Williams wrote to them, at least in the 
second paragraph on page 2 of the letter, the request 
was made on the basis that the opinions solicited 
should be based on construction economics, rather than 
environmental considerations. I take it then that the 
estimates given you by the contractors contained no 
elasticity or protection of the environment consider- 


ations? 


| 


| 
{ 
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WITNESS WILLIAMS: 

A Dethinkethat thateparti- 
cular sentence, Mr. Goudge, refers to the river crossing 
construction, the first seven river crossing construct- 
ions. 

QO Well that's what I 
wondered about, Mr. Williams. Was there any then similar 


direction given regarding the estimates as a whole? 





A Well back on the first 
page, listed in the information that we gave to them, is) 
a copy m2 draft specifications, item 3, and those draft 
specifications included our assessment of environmental 
considerations at that time. At least the specification 
as to what the contractor should be aware of, similar | 
to things that you would find in the northern guidelines, 
for instance, or the Land Use Regulations. This sort 
of information, as a guide to them in making their cost 
estimates. 

: Q Letbakeritothat Gpart. of 
the draft specifications at least was included to provid 
them with an environmental component in their thinking, 
is that -- 

A Thateuwouldtbe spart.of} Lt, 
yes. 

Q Just souteof curiosity, 
why was there not an environmental component put into 
their river crossing estimate? 

A Really what we were look- 
ing for there was their judgment as to what time of the 


year, what season of the year they thought those major 
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Cr. Exam. by Mr. Goudge 


river crossings should be constructed. 

We were wondering ourselves at 
that time, and we ‘wanted their best judgment, as to when 
it could best be economically done, and we would then 
assess their reasons for choosing those seasons against 
what we knew would be the environmental problems. 

To ask the contractors to 
assess the environmental problems at that time, I think 
would have been very difficult. 

QO Based on the draft speci- 
fications that you did provide them concerning environ- 
mental matters, do you have an opinion as to whether 
their estimates would be different, given the environ- 
mental considerations you now take into account in your 
own planning? 

A Eadonit. thiankesone+iIn 
the preliminary meetings before they provided the cost 
estimates, we devoted a lot of time to grading, for 
instance. This was -- the contractors considered this 
a vital aspect, and we were telling them that in the 
sensitive permafrost areas that they just wouldn't be 
able to work in a conventional manner, that grading 
would be cut down to the very minimum. This gave them 
trouble, because we said that they would have to get by 
with levelling the right-of-way with snow. 

We certainly at the same time 
spent a fair bit of time discussing snow roads, and 
protection of the-vegetative cover, which I think are 


the main items that would affect a contractor's 


planning. 
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Cr. Exam. by Mr. Goudge 


Q Finally, Mr. Dau, by way 
of comparing the tables, the comparison that strikes me 
as one in which the contractors were more optimistic 
than you, is that of progress per working day. The 
difference there is substantial. 

WITNESS DAU: 

A Yes" 

Q What's your explanation 
for that difference? Why do you feel that an average 
spread could accomplish some thousand feet a day less 
than the contractors feel? 


A Well making this assess- 


ment wasmnoureasy<) li"s diificult-to do, andr “think 


it's just a case that we thought they were too optimist- 


ic, that it would not be appropriate to use that high a 
number, considering the time frame that we selected. 

We expanded the time, calendar 
and work days, although what the contractors thought 
would be available, and at the same time we reduced the 
amount of work that could be done on the average day 


over that time frame. 


I don't know if I am responding 


very well, but it's -- you can't isolate one thing all 
by itself. You've got to look at it in the overall 


picture. 


e) Did it have anything to do 


with the fact that they perhaps intended on blasting 


more than you intend to? 


A No} I’m -sure that agsn't 


the case, Sir, no. : 
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Cr. Exam. by Mr. Goudge 


Q That didn't enter into it? 
A No sir, that wouldn't be 
part Of 2c : 


We provided them with all of 


the information that we had at that particular moment in| 


time with respect to terrain type being our estimate on 
rock that would be encountered and things like that. 

Q Now in terms of northern 
experience, do all these pipeline construction companies 
do any of them have northern experience, as far as you 
know? , 

A Northern Alberta experienc 
for instance. Yes, they do. I think all except Curran 
and Associates have done winter work. 

Q Curran is the only one 
that's not? 

A I believe that's correct. 

MR. GOUDGE: Thank you, sir. 
Those are all the questions I have arising out of this 
material. 

MR. HOLLINGWORTH: Mr. 
Commissioner, did I understand that Mr. Genest's object- 
ion -- that there was an objection on the part of Mr. 
Genest to cross-examination by any people other than 
Mr. Goudge? 

MR GUN Sie NO, 2noO, ano eno. 

THE COMMISSIONER: You go 
ahead. 

MR. HOLLINGWORTH: Thank you. 


» MR. GENEST: Having regard to 








| 
| 
| 
| 
( 
| 
| 
| 
| 
| 
| 


i Al 





TELOL (Or. Gayraed iw Filo le 
ene i lin ued ; 248 4 TRAM 
Sobyod 1M vd .msxt i290 


\Ttk otnt tegoe 2'nbih stadt 0 
ad s'abivow tsdo ,tie on A 
3£ 20 J1s&g 
to Lis dziw mei? bebivegq ow { 


Yi tnemom isiuoisisa sets gs Bed ow tent adi tsmrotaL ods . 
stemites iwo paled sqyt Winxwaes of J5eqeet diiw emits 
2682 oetil epatdd Otis Setetnvoorts ed bivow gadis Ao0% 

fisdzsien to enmxes ak Wor Q 
(25 ineyqnoo ciettouxzanon entisgiq aaénmt [14 ob ,eonsirsaxe 


JOY @6 T8246 ,eonetlteqxe cvedtten evan teddy Io yas ob 


Sword if 


.w2b Youd? ,a6¥ .9sonptaenl 1oOtd | 


.230w tegriiw acob ever esde4ticeasA Bre 


ano yinc off al asuxvd Q iy 
y 
ston e@'324eri3 
, ; \ 
L105 2° J6NI svepisa i A \ 
tha ,uoy AneAT s2wdiOd «iM 


acdt *e suo paiaite eved I enoitesyup. odd Lis suse ssodT 
.isiteism 

1M <sHPROWOWIIOH .AM 
oefdo #'taededD' .1M tedd bSoetazrebay I BIB ,renoleaimmod 
-i4 to 318q edt ao nottoetdo as esw eteds tad’ — not 
nedt iusiito efqosd vis vd solisaimexe-seorp oF Jeonso 
YepseodD .1M 

| OM -,O@*,On ~OU sTeRHaD .AM 


op wOY sASUOTeCeIMMOD SHT 


-UOy, AnsAaT.. :-HTHOWOULLION 4M 


| Of BDispes poiveH «rTaHWRO .HM | | _ 


AL WES TARE POR THING 1D. 


BURNABY 2, B.C. Dau, Williams 








ro) 
Ley) 








LNs) 
oO 








10148 


Cr. Exam. by Mr: Hollingworth 


what was allowed to me yesterday, I think I wouldn't be | 


heard very long. 


; MR. HOLLINGWORTH: I was pre- 


pared to argue that. 


CROSS-EXAMINATION BY MR. HOLLINGWORTH: 


O Mr. Dau, I assume that when 


{ 
{ 


these contractors were notified and asked for their 
figures, that certain details of the job were given to 
them, such as the fact that they were going to be dealin 
with 48 inch pipe of a certain wall thickness, and of a 
certain tonnage. Would that be accurate? 

A Yes, sir. 

Q And I assume that in fact 
they would need quite a few specifications as to the | 
actual pipe involved, and the amount of equipment in= 
volved before they could really make up these figures. | 
Wouldn"t that be a fair statement? | 

A Well they were given a 
preliminary set of construction specifications to assist 
them in their estimates, and they were certainly given 
all of the information we had, the physical information 
about the system which was a 48 inch pipeline system 
with .72 wall pipe. 


We gave them -- I'm not sure 


whether we gave them the terrain types alignments -- 


yes, we gave them-the terrain typed alignment sheets, 


for instance, and so on, and things like that. Is 





that what you are referring to? 
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| 
“page Rie ia aa Cr. Exam. by Mr. Hollingworth : 
| 
1| Q Yes, well pete goes back | 
2 -- you have raised one point. This goes back to the | 
3 | Northwest Study Groin days sometime ago, but even at | 
4 that time it was contemplated using 48 inch pipe of a 
5 | .720 wall thickness, was it? 
é | A Yes. | 
7 Q That's the specification | 
8 you gave? | 
9 A I'm sure that's correct. 
10 | Pc ones — 
a RN Q What about crack 
i2 arrestors? 
ik a A No, sir, there was no | 
14 | crack arrestors. | 
i5 Q That wasn't considered 
16 in those days? 
Wy A No, Sir. | 
18 : Q So that obviously when 
+3 they were given specifications for coating of the pipe, : 
20 they ddn't have to take that into consideration at all? 
21 A No sir. | 
ee Q Now, did you go into the 
23 question of provision of snow roads for this equipment 
24 to go over during the season that you contemplated? 
25) WITNESS WILLIAMS: | 
26 ||” A The construction plans | 
27 certainly included snow road construction, yes, Six | 
28 : Q And the contractors were | 
29 aware of this and the dates when you felt it could start 
ka and when it could finish? | 
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in snow road construction that we have since done. We 


Cross-Exam by Hollingworth 


A In the discussion§ yes, | 
that aspect was discussed, certainly. | 
Q Were the contractors asked 


to comment as to whether snow roads could effectively 
be made as early as you're suggesting and go as late 
as you're suggesting? 


WITNESS WILLIAMS: 
A Tidon  t specifically 


recall. baat sir. 
Q Or was it a question you 


gave the figures to them and said make this 





assumption. 
A I think we told them 
that was the manner in which it would -- would have 


to be constructed, through the extensive use of snow 


roads. 





Q Well were the contractors 
also asked to assume that the snow roads would be in 
good shape for the period that you're suggesting they 
would be in use? : 

A OlG iene torgotten it 
was quite a while ago. I know on the trip that we took 


to the Delta, in about December the 15th, we examined 





fairly closely a road that was -- a snow road that had 


been used to move a drill rig. we talked to the people 


that moved the rig, the problems that they had encountered 


and the difficulties, but it was -- at that stage, thing 


were a little fuzzy because we hadn't done the research 


weren't able to supply them with that kind of informatio 
Mr Hed ingworth en. 
QO Well your answer suggests 


to me that the contractors were asked to form their own 
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| 
BURNABY 2, B.C. Cross-Exam by Hollingworth | 
1 judgment then as to whether these snow roads could be | 
2 | used for that period of time, would that be an accurate | 
3 statement? : 
4| A We certainly invited comments 
>| from them in any area that they thought may be a problem | 
6 and at the same time we gave them our best information | 
7H at the time. 
3 Q And did you receive 
| comments from them about how long snow roads might Tasees 
i 
10 | : A No, I don't recall any | 
11) specific comments. 
12 Q In any event, they dec 
12 to address themselves to environmental considerations? | 
14 | A The letter states to | 
15) forget about the environmental considerations with 
| respect to certain river crossings. I think it also 
17 says elsewhere in the letter that we Tourd be glad to | 
18) hear any Sue iaeone that they may have with respect to | 
19 the total project. | 
20 | | 
ee 0 Did they specifically 
22 | give you any comments as to whether they had confidence 
291 in the stahlity of the snow roads built over the period 
24 of time that you were contemplating? 
25 MR. GENEST- We haven't had 
26 | it established yet, Mr. Hollingworth, that Mr. Williams 
a ever told them that they were contemplating any | 
en specific period of time for the snow roads. So, that | 
an question ought to be broken up, it seems to me. | 
= ' MR. HOLLINGWORTH: I thought we 
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Dau, Williams LOSS 


BURNABY 2, B.C. Cross-Exam by Hollingworth 
:: had established that they were going to be using snow 
2 roads over a period of time given to them, 
3 | MR. GENEST: Well let's check 
4 that with Mr. Williams. 
5 A I think :% said that they 
6 | were advised that they would have to make extensive 
7 use of snow roads over the construction of the sections 
3 that they were looking at. 
9] MR. HOLLINGWORTH: 
104 0) Well dealing with 
11] sections say north of Fort Good Hope, were they told 
12 | they would use snow roads extensively or exclusively? 
13 | A Extensively. It was 
14) mentioned earlier that we told them that in our opinion 
15}| that cut grading would be reduced to the very minimum. 
16) That we couldn't see that as an economic or proper way 
17 of constructing this pipeline. ; 
13 Q On those portions where 
19 | you would use snowroads, did the contractors express any 
|| confidence as to whether the snow roads would be stable 
211 over the period of time of construction that you were 
22 contemplating? 
23 A Some of them certainly ha 
24// some reservations sir, about that type of construction. 
25 | Because they just haven't had any experience with it 
26 | sir’. I think as Mr. Dau stated, if we gave them all 
27 the information that we have now, that probably quite a 
an | few of those reservations would disappear, 
29 | Q Do you recall which ones 
30 | expressed reservations?’ 








RP a ee neers Se 












wots poieu,ed oF pmiop siow yons ted batledt idsdee, ’ 
»medt of neve smite 20 boiseg & teva Bhs 


j : ; - - | ; 
ioets at tel ifaw :Taatih am i be 
7 " i 
} ye 4 


amet i iiw aM dtiw ded 
jeds tedd eee TtAntAs TF & 7 1? on 


a 
e 
Po. 





Sif baits site stem) os, oven hisew yads ala beelvis si12w 
























srdtises ot Io cokdéowxsenon sit xove ebeo1r wore Fo sas 


36 otidool s1isw yeds tans 


A vet. tl 
Sat 
ATAOWOMICLION FEM Pe, 
| ee 2 
disiv parilesbh Llav Q | Of. 
. or : 
fat yoo stew ,aqol! bood stot 10 Hagen yes shottoe2 ‘> ae 
. culevieuvions wo ylaviengine, aosot \WoRe. Sau biwow vers i 
| 
2hy J hs ‘ wil IULeH 4 vas 4 ; Lae - 


NOIAL go; au0 A ted? meds Blog ew sandt tettieeas benotsnent 


mouminto ytev edt of Sooubey ed Sigow -palbsezp tus taeda 





‘sw “psdexg to DimGAote as es J6dt see S*abiuop Sse gsdt 
conilegtq aida pakiouisanos:io0 
siedw sooOrtsog ».eodd a0 3 
Wk Basyqxe Srodssisdo> Bhs bib ,2hbeorwore esau Sisow. voy 
ef{dses ad Sluvow ehéot wore edt tofltenw OF as odasbEInOD 


srow Noy taeilt abidtuctaands Qo emge Bo Batreq edtyave ! oe 


oA Ylnisdzse meris 30.8 moze AY... 
| stottoutsenos: 20 ogy det todb: abe sambsaveases eine 
| $i sitive esnekiwegxe sts bed + neveit tent yertt nue sot | 
(is modt syep sw Qi ,bedode med 2h ee datds Te. qonk 
® otity yidedour, ders eprinngtenin escemi 
-seeqqeetb bhvow 4 - 
— Hist Lisver yoy of patie j 
oe he — 


pa etllina - 
a 





_ 






Dau, Williams 10154 


ALLWEST REPORTING L-TD. 











BURNABY 2, B.C. Cross-Exam by Hollingworth | 
| 
| | 
I A Oh,curran in particular | 
Zi comes to mind. H.C. Price also comes to mind, those two | 
Sh I think were two that had some reservations, | 
4! Q Were they the only ones | 
5 | or the only ones you can recall? | 
6 | A they're the only ones I 
7) can recall. | 
| Q Now, how did the 
5 Contractor sa-— tGhelcontractors first of all I assume | 
10 | were aware that they would be working in darkness in | 
11) winter construction season in the Arctic? | 
= A WES, Sa | 
12.) Q And did they express any | 
14; opinions to you about that? 
15 | A ledon! te recalloany of then 
16 | expressing any -- giving us any grave reservations about 
17 | artificial lighting of the spread. That was discussed. | 
18 | , Q Did they express any | 
19 | Opinion about a loss of efficiency from working under | 





20 artificial light as opposed to natural light? 














21) A sure, thatealengrwith | 
22 | the weather, the harsh environment, they know as well | 
23 | as we do that it's not going to be an easy job. | 
24 QO And so those allowances | 
25 | account for the difference between calendar days and 
26 | work days on your tables, would that he correct? | 
27, A On our table? | 
28 : - Q Yes...  Wetr"s look “ae the 

22 contractor table, since we're talking about the contrac-| 
30 tors, table one. 
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ALLWEST REPORTING LD. _Dau, Williams 10155 
ie is all a Cross-Exam by Hollingworth 
ry Now am I correct in assuming 
2! that the Bee CC abe the 77,7 average for work | 
3 | days and the 99.8 ‘average for calendar days is Serie 
4| in downtime? | 
| WITNESS DAU: | 
S| A Westnet is right) it would 
6 | have to be, yes. 
7 | Q And that downtime would | 
8 | be accounted for from among other things the inefficiency 
9 | of working in the dark. 
10 | A No sir. 
oa Q PmecOrr vy pele thought tna 
12 | was your answer, that that in part, accounted for the | 
13] lackiof efticaency.. 
14 WITNESS WILLIAMS: | 
1s | A Yes, the lack of | 
el efficiency is not reflected in those numbers, those are | 
17 | down days. Weather days. 
13 | Q Straight down days when | 
19 | nNethning 2.5 going.on, 
20 | A Yes sir. | 
Zeal: Q Now, t'm not sure I got 
724 your evidence, Mr. Dau, straight when Mr. Goudge was 
23 cross-examining you, but the mile figure on table one, 
24 I believe I heard you to say that that was provided to 
oe the contractors? 
26 WITNESS DAU: A Dates. COP EeCt,, 
27 Q So that there is no 
28 correlation between that column of figures and the | 
si | figures expressed on page four of your memorandum to | 
30 Mr Marshall? | 
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BURNABY 2, B.C. Cross-Exam by Hollingworth 
1 A No. | 
2| Q Well, when you say on | 
: the first line on page four, the contractors' comments | 
| on spread length varied considerably from 50 miles to 
5 | 80 miles for a winter construction season, were these 
6 | recommendations that the contractors made to you as to | 
7 | how far they felt they could go in the winter con- 
3 struction season in one spread? | 
91 A Recommendations in the | 
10 | sense it was carried out in a discussion and was their | 
1] view that these were -- that the amounts that should | 
12 | be used for a winter spread. Now. you've got to | 
13 | remember, it depends on where you are on the pipeline and 
| so on, That has an influence on it too. | 
tS) Q Well, in the next 
6] sentence, you say one contractor recommends 65 to 77 ) 
17 | miles, so is that fair then that that 50 ripe s to 80 | 
18 miles also Fouts a recommendation, | 
19 | A In that sense, yes. | 
\ 
‘aap Q And do you know what the | 
21| average length was recommended by the contractors? 
22 A Neyyl tdork' te | 
23 Q Could you give me that 
24 | figure at some time? 
25 | A Yes, I think we can get | 
ai it, I think I can average them. I just don't have the 
27 | mimbers here,..1'1ll try and get: at for vou. | 
ee Q You can provide that to 
29 | Mr. Marshall and Mr. Genest. Thank you, 
30 | Now on these estimates made by : 
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Bec & sue: Cross-Exam by Hollingworth 
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‘ 
| 
| 
| 


the contractors. did they take into consideration a break 


for the Christmas season or did they assume that you would 


| 


be going right through the Christmas season? 


WITNESS WILLIAMS: 


A Ch, you can see from the 
calendar days available, that they varied all over the 
Lot, Mee shollingworth: 

Q H'mAsorny.*Mr. Williams. 
will you direct me to that? 

A Yes, 12t's on table one, 


‘ 


column six, where the available calendar days that 





cheye suggest ,Wvariestirom 74 to 150. The 150, I don't 
think that would contemplate time off for Christmas. 

Maybe quite a few of the others thought that it was 

appropriate to start after the new year, that's reflected 
in those numbers. I don't think there's a firm answer : 
to your question. Some did, some didn't oon TItbink sit 
all ties in eee the discussion that went on yesterday 


and the day before, with your panel, that this is a 





philosophy that the contractors have used in Northern 
Alberta, of not starting their main construction until 
afteroNews¥ears) 2 Oftwsra philosophy! thatrwer think 


can't be applied to this project. 
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bein» oj lle a ge aa Dau, Williams 
Cr. Exam. by Mr. Hollingworth 


1| Q At the time you got these 


contractor estimates, had any of them any experience 

















3 | with 48 inch pipe ‘and three quarter inch wall? 

4 | WITNESS DAU: 

= A TVeGOn =c chink “Soe 

6 | Q None at all? 

7| A t texpect “not. 

8) WITNESS WILLIAMS: 

>| A Not of any magnitude 

10 | anyway. 

BE iE | MR. HOLLINGWORTH: Thank you, 
12) those are my questions. 
13 | THE COMMISSIONER: Well Mr. 
an4 Williams, what did you say about the contractors who 

15 | work in northern Alberta? What is the lenath of the 

16 | winter season there? Did you -- 
17 | A Well traditionally, Sirs 
18 | they do some preparation work before the Christmas 
as season, in late November and the first half of December, 
20 | clearing and grading and inducing frost into the muskea 
21 terrain, or hauling pipe and setting up camps, this 
22 | sort of preparation work and then they bring on the 
23 | main pipeline crews immediately following the New Year. 
aa That is traditional, 
25 THE COMMISSIONER: How long 
26 | does the season last? 
27) A The latter part of March 
28 | through to early April, I think Mr. Kosten said vaeedkod 





| day that on the Peace River Oil Pipeline, that went 


Boz = to Zama, that they worked until the middle of April. 
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ALLWEST REPORTING L-TD. a : 
BURNABY 2, 8.C. Dau, Williams 


Cr. Hxam. "by Mr. weld 


1 THE COMMISSIONER: Thank you. | 


2 || Mr. Bell? 


Lo 





CROSS-EXAMINATION BY MR. BELL: 


> 











6 | Q Yes, turning to Table 2, | 
7 | your estimates of progress per day, I would just like to! 
8 || know what exactly progress means. Does that mean pipe 
_) in the ground? | 
10 | WITNESS DAU: | 
a | A Yes, the progress -- | 
12 | well, this progress relates to welding progress. | 
13, Q Welding progress, and the | 
14) list of spread numbers down the left-hand side of the 
15 | page, do they refer to any of the attached schedules? 
16 | WITNESS WILLIAMS: | 
17 | A No, they're in Volume 13A | 
‘ | 
18 of the application. I can get you that reference if you 


19 | want, Mr. Bell. | 
ag QO I would appreciate that. 


| 
| 
21 While you are looking that up, I gather then that they | 











22 | don't refer specifically to any of the attached sched- 

sg ules? | 

ae WITNESS DAU: 

25 | | 
| A No, they do not. | 

sa | WITNESS WILLIAMS: | 

27 | A I don't know what the | 

oR exhibit number is. It's the construction plan, section | 

se 13A, and it's under a pink tab called pipeline construct 

30 


ion assignments, and the drawing number is 3-0215-1001, 
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ALLWEST REPORTING L.TD. 10160 
BURNABY 2, B.C. Dau, Williams 


| 
Cr. Exam. by Mr. Bell | 
| 


i revision l. 
21 @) Turning to the narrative, 


3} at page 3, you list the rates at which you thought, I 


4 assume it's welding, the rates at which you thought 
6 | like to examine the last two categories, the one 60th 


{ 

| 

| 

| 

| 

| 

| 

| 
2 welding could be done in four categories, and I would | 
| 


7 parallel to Fort Good Hope, and Fort Good Hope to Richards 





} 
| 
} 


8 Island. You say 60th parallel to Fort Good Hope, 75 








7 Pipe joints per day. Is that based on 80 foot joints? | 
10 | WITNESS DAU: | 
11] A fin sranyinkength.: It's | 

| 
12] the number of welds really is the best way to describe | 
13 | ists 
14) Q But you are going to be 

} 
15 | using 80 foot joints though, aren't you? | 
16 | A Yes. | 
17 | Q Eighty foot sections? 
18 | , A There will be some Baa 


19 than 80 obviously, but generally yes, 80 foot joints. | 
{ 





20 | Q Well is it fair then to 








21 multiply that 75 by 80 to get the number of feet per | 
2| day? 
23 | A Yes. | 
24 Q Well I get 6,000 feet per | 
25 | Cay. == | 
26 | ° A Yes, | 
27 O -~ in that 60th parallel | 
a to, Fort Good Hope,- and the next one I get 4,800 feet | 
id per day, that's Fort Good Hope to Richards Island, at | 
30 





60 joints per day. : | 
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bo 





Cr. Exam. by, Mr. Bell 


A Yes 

Q And I've averaged them 
and it comes out to 5,400 feet per day? 

A Yes.< 

O Well I would like you to 
relate that back to Table number 2, where in the first 
half oxthe first ~portion,.of)the table, -your estimate 


of progress per day, north of the Mackenzie River is 


slightly under 4,000 feet per day. Can you explain what! 


that apparent discrepancy means? 
WITNESS WILLIAMS: 
A I want to look up 


spread designations 


Q By all means. 


WITNESS DAU: 


A Fort Good Hope to Richards 


Island, 60 joints per day, relates to, if you turn to 
Table 2 -- 

Q Les... 

A -- relates to spreads 
Alva ituseO lin Beane eit) which our average there is 4,247 on 
a work day basis. 4,247 then corresponds to the 60 
joints which if all joints were 80 feet, would be 4,800. 

NOM = 

Q But they are not all 80 
feet? There are some less than that? 

A Yes, I can't respond by 
saying you know, that their average is 73.2, or some- 


thing. These are judgment numbers. 
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Dau, Williams 

Cr. Exam. by Mr. Bell 

Q Right. And the 60th 
parallel to Fort Good Hope, what spreads does that 
cover? 

A That would be C and D, 
and in that instance, it's 4,483 against the 6,000. 

Q But that would mean there 
would be -- does that mean that there are a larger 
number of joints which are less than 80 feet, than 
there would be in the Fort Good Hope to Richards Island 
section? 

A No, that's not the case, 
Sir, 

@) Because the discrepancy 
there seems to be a little larger. 

A Yes, it is. These are 
judgment numbers that we concluded that these rates 
were reasonable, and then when we got tito the detailed 
estimates, why obviously you look at that particular 
section and work it out in detail with the number of 
miles, all the logistics problems, the construction 
problems and so on, and each one of those spreads were 
assessed in detail. 

Q This discussion then 
wouldn't lead you to revise your judgment downward, as 
far as the joints per day is concerned? 

A No, we think these are 
achieved -- that is attainable. 


MR. BELL: Thank you, that's 


all I have. 
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ALLWEST REPORTING L-TD. Dau, Williams | 
BURWAEY 2) Bees Cr. Exam. by Mr. Bayly | 
| 
1 CROSS-EXAMINATION BY MR. BAYLY: 
2 | 
| 
3} Q Mr. Williams, the questions 
7 I want to ask you are based on the difference in your | 
> | application and that of Foothills, on the subject of | 
6 | working before the end of January. | 
| Now, I take it from the desadaee 
2 you have given today and evidence you had given earlier, 
2 that you contemplate working from some time in the fall, | 
Lo | when the winter roads are usable, through Christmas and | 
11 | depending on your contractor, breaking for Christmass an 
12| not, and through January. Is that fair to say? 
| WITNESS WILLIAMS: 
13 | A I think what we have said, 
14) Mr. Bayly is that in our opinion that we would start 
1s | work just as soon as it was physically possible. That 
16) the camps would be set up and the equipment read to go, 
17; and as soon as the weather conditions permitted, we 
18 would see getting out and starting to build snow roads | 
19 | and starting to: lay pipe as soon as practical, after | 
20 | the right-of-way had been prepared. | 
21 Now, you had a further question| 
22 about Christmas? 
os Q Yes, I'm less concerned 
| about that, but I understand some of your contractors, 
25 | the ones who have given you estimates of being able to | 
26 | work 150 calendar days, or work through a period of 150 
27 calendar days, might be prepared to work their crews | 
28 through the Christmas period? | 
29 A That would be the infer- | 
30 | ence from that table. We did have substantial discussion 
| 
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ALLWEST REPORTING L.-TD. 10164 
BURNABY 2, B.C. Dau, Williams 
Gr; Exams by Mr: Bayly 


1| with each of the contractors about this question, and | 


I don't think they all agreed on a number. I think 























3} generally they agreed that some time should be allowed | 
a| during the Christmas season, that might have varied | 
5 from a few days to two weeks. | 
| Q But this ispawpolicy | 
ij | 
7 matter, not one based on weather or darkness, I take it; ) 
8 | as far as you are concerned? | 
9 | A It's'a policy’ matter with | 
10 | respect to the workmen, yes. 
A] Q That) s Yrigat. | 
12 | A Yes, sir. : 
13] 0 And I'll refer you to a ! 
4 statement regarding weather and temperature made in 
15) Volume 66 of the transcript, at page 9784, by Mr. Kosten\ 
16 || in answer to the guestion "At what temperature would 
17 | you contemplate having to shut down", his answer was | 
18 "About 35 degrees minus Fahrenheit. This depends on | 
19 | whether there is a wind along with the temperature”. | 
20 Is that a situation you would contemplate running into, | 
21! having to shut down at that temperature? | 
22 il A T think that's a reason- 
23 | able number, yes sir. But it depends on how well you | 
24 | prepare the equipment and for shelters. The -- shelter- 
saad | ing the operations that you can, and the shelters that | 
26 | you pull along the right-of-way to give men some time : 
27 in out of the weather, a few minutes every hour, say, | 
28 to have enough people to switch off to that extent. : 
29 | It's pretty hard to set a | 
ai firm temperature. It partly depends on how well you ! 
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Cr. Exam. by Mr. Bayly 


are prepared. 
. Q Now in fixing that as an 
approximate temperature, and I think to be fair to Mr. | 
Kosten, he was looking at an approximate temperature | 
and whether there was wind, et cetera, so he's in the | 
| 


same position you are, he thought that somewhere between 


' 


20 and 25 percent of the days during the construction 
period Foothills contemplated would be days when they 
couldn't work because of these weather conditions. 
Would you agree with that figure or would your figure 
be different? 


A If you take our numbers 


92%*and 486 Yl ean that comes to about 31 percent, 
Mr. Bayly. 

0 So you would contemplate | 
there might be an additional 5 percent over the top 
figure that Mr. Kosten mentioned, of days when you che 


| 


not be able to work because of weather conditions, 





et cetera? | 
| 
A It's -- | 


MR. HOLLINGWORTH: IN fairness 





to Mr. Kosten and perhaps to Mr. Williams as well, Mr. 
Commissioner, I don't think that Mr. Kosten said 20 to 
25 percent of the days would be below this figure of 
35 degrees below zero. He estimated that as the total | 
number of non-productive days, but I don't believe he 
attributed it solely to weather. 

MR. BAYLY = 


Q I'm just checking in that 





transcript at the same 'page, Mr. Commissioner, 9784, of | 


rig) es is 
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ALLWEST REPORTING L.-TD. Dau, Williams 


BURNABY 2, B.C. 


























Cr. Exam. by Mr. Bayly 


the reference at line 30. The question, and I believe 
Mr. Hollingworth is right, "What percentage would you 
have allowed for Ron prcauctive days during the days in 
which you intend to work", so it's not just weather. 

THE COMMISSIONER: What else 
did he have in mind? 

MReUPAYLY:, He didn’t say, but 
£ didn't pin him just to days during which production 
would be shut down because of weather, and perhaps Mr. 


Williams would expand. 


4 


Q I understand you may have 
days when your ditcher is shut down and you can't do 
that kind of work, or there may be labour problems 
which cause shutdown, but it isn't just weather, I take 


it, that's gone into your calculation? 
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ee Dau, Williams | 
BURA gene ec. Cross-Fxam by Bayly 
A hates, Correct 1's: fot just 
r weather. | 
1| That is the difference -. I'm | 
24 talking about our numbers. the difference between 136 
3 2) 0 6 ble yc 
r 4 O Yes. | 
) THE COMMISSIONER: Well one | 
é | thing though Mr, Dau made clear when he gave evidence, 
7] whenever it was, May or sometime that in your estimate, 
| you're talking about weather and break down of machinery 
9 | but you're not talking about labour relations. No 
10) allowance is made for loss of time owing to strikes 
11] or lockouts or anything like that, 
12 | A That*s Correct sir. 
| 
13 MR, BAYLY: | 
14) Q Is that your understanding 
ad Mr. Williams? | 
16 | A Yes sir, | 
i? | QO it 4 could. refer to | 
18 | the-transcript Uae at page 9790 and I was eres lente 
19 | Mr. Kosten here regarding working in December. 
| And the question was, I take it you could work in early 
21 December, though given the life conditions then might 
22 | be similar to the lifé conditions say at the end of 
23 January, the answer was, I believe December is pretty 
aa well total darkness for all intents and purposes. 
25 | Now, would you agree with that, 
26 Mr. williams? 
a] A No six, | 
ca F Q And I take it you've Bere 
sal winter work in the eae ae Valley, both at the Sans 
ee Sault test site and other places? 
| 
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ALLWEST REPORTING L-TO. Dau, Williams | 
Bore pail anecess Cross-Exam by Bayly | 
| 
| 
A A Yes). | 
3| QO And what would be your | 
3 appraisal of the darkness conditions say at Sans Sault 
4 | during the month of December? 
5| How many effective working 
6 | hours would you think you would getiwithout lights | 
\ 
7 for, example? | 
3 A Oh, I recall working | 
9 there on the 22nd of December, about the 22nca, and | 
16 | there would be about four hours, I think, Mr. Bayly. 
ll] Q And you could work during 
ial those hours without the aid of search lights or flood | 
| 
i3| lights? | 
14} A Four: £04 fave, yess 
is | Q And have you worked farther 
6! down river)insthe delta at) that time of the year and 
17 | if so could you comment on light conditions at that time 
18 of year there? | 
19 | , A Well Inuvik's snow road | 
20 | was done about the same time, I didn't spend a lot of | 
v1 | time there though personally. I know the pictures that 
coll came out are pretty dusky, 
23 | Q In order to build that | 
24 snow road, did you use a flood lighting system or did | 
25 | you just use the lights of the vehicles that were doing 
26 | the construction? | 
27 A Just the lights of the | 
28 | vehicles and hand flash lights and things like that. | 
29 | Q So you would say that when 
30 | you get that far down the river, in the later part of | 
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Dau, Williams 


December, you are into a situation where it's 


particularly dark? 


: A Yes sir, 
Q But not farther up river? | 
A Certainly it varies with | 
latitude, yes. | 
Q Now referring to page | 


9791 of the transcript, again, Mr, Kosten, in answer to 





a question about temperature, and I won't go into the 


question because it's one that the Commissioner and I 


¢ 


asked over about two pages. but in commenting on the 


temperature in December, Mr Kosten said, "I suppose 
there is a possibility of the temperature on a particulay 
day being in an acceptable working condition. I don't 
deny that. I think the likelihood of any prolonged warm 
spells such as this, I dat think it's Veny LiKe liv, 
one day isn't much goodto Vous .\ 

Now taking your experience, 
Mr. Williams, both working in Inuvik on the snow road 
project and at the Sans Sault test site, would you agree | 
with Mr. Kosten that days when you could work and pee 


equipment would be pretty limited in December? 





A No esi x. 


Q What is your experience 





with regard to the temperatures in December, and if you 
like, take the two areas separately? 

A Well in December, I would 
think that most of-the days are below zero degrees 
Fahrenheit. They can vary down to minus 60, but in 


December, I would think: that, without referring to.the 
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Sais AA al eal Cross-Exam by Bayly 
| 
| 

2 temperature charts, that three quarters of the month : 
a would be . amenable to pipeline construction work. | 
Q And is that in both areas 
4 you worked in? 

5 | A Yes, we had minus 60 | 
6 | below temperatures at Sans Sault and the work didn't | 
7 shut down completely. Some way the work went on, we | 
| can weld under shelters and so forth. | 
a7 Q So generally the weather 
ake in December didn't shut your operation down very much, | 

11) even when it was cold, which was not all the time. | 

12) A No we had -- you know, 

13 | it's a long time ago and I'm going by my memory, but | 

14 maybe two or three days in December that we did very | 

15) iittle outside work. We were fortunate we could do 

2 some inside. We had a building but only two or three | 

17 days where we shut down completely and at an Inuvik | 

18 on the snow road work, I don't think -- I don't recall | 

19 any Weather days on that, which is different. There 

| are not that many workmen working out in the elements, 

21 they're mostly in covered qjuipment., 

tl MR. BAYLY: Those are all 

i: the questions I have thank you. | 

sai | THE COMMISSIONER: Well does 

25 that finish up this panel then? | 

61. | 

MR. GENEST: Es 

on I would like while Mr. Dau | 

a is'here to raise ~ the question that arises under | 

“Al the ruling given in Whitehorse as to production of | 

30 | | 


4 comparable cost figures relating to the -- by line segments 


fe ‘aa 


“7 


rSHhISHw aii 


i i n - : 
egnom eae Yo strates sess todd ,atteto etydsteqnet 





‘dkdw aoltovieton SeLieeie a eenaueeel ed Bluow 


mao 


e 8Ts 


1Z 


Thr ’ ay ipa 0) 


tat bodltow woy 


Tusd ane 36 setetessqmes woled 
ww suo  wWetelgmoo nmwob tude 


2 hee eteatede sobau Blew aso 


jon hk . co tieg sofa S' nets redmsoad at 


w fotdew Sion Baw 31 oadw asvs 


Torta , Riiuys tl BAS OD Snis prot 5 a'’3c 


4 imetod © @ayeh esxat ae owt edygem 


“ i stew ebietuo elttit 


ie | vy ..? ' ais % if hvu & ay ‘| aw ~obiant amoe 


ja bee Viadelamen naw6b ¢ude ew sredw ays 


+ 


tf. inidiy 2’ nob & ,dtevow Baex wone saz Ao. 


tevattth at doldw ,dadtt @G ays tedsaew yos 


eis afd ab au pnistrew jesat teow: Sinnem 3eds Jon 916 


inc kup Sereves mh ylseon ex*yeds 


“eon ‘YEvas 2AM 


voy tosd ove IT anoitesup. edz 


1 Levy ‘ASAT Ie) ANP 
eral? tenes efdt gu deinks deds 
ews ie oer Sy 
eG .aM oltiay eXt!l tisow J | 


uehiy esetza dehy boisesup eft ’ pe 


to moi toyborg of 2a a mibenen dia 
poet. b aod ato 



































; TOs 
ALLWEST REPORTING L.TD. Dau, Williams 


BURNAS.Y 2 BG. 

















relating to the Fairbanks alternative route, and the 
2 prime route. Youyruling sir. was made on a motion by | 
3 Mr. Gibbs which can be found at page 6960 of the trans- | 
4 cript where Mr. Gibbs said and I auote, 
?4 "My request sir; is that | 
6 | Arctic Gas produce for the prime route, in the same | 
i. division of segments as direct costs are listed in | 
8 Section 10 of their filing, the indirect costs and the | 
9 interest during construction figures" which is going 
10) to be the key figure "for each segment and as well sir 
11 that they produce similar figures for the Fairbanks | 
12) route" and then he goes on to describe the segments. 
13, Youyruling sir can be found at page 7057 of the 
14 transcript and in essence it says sir, that -- it's 
15 at page 7059 I quote "And in the circumstances, I am 
16 | going to direct Arctic Gas to provide the segmented Suces 
~~ that Mr Gibbs has asked for" and you go on to give the | 
a reasons and we -- Mr. Dau who has been concerned with that 
- maeear nas run into some difficulties about strict | 





i 
- compliance with the kind of figure that Mr. Gibbs wants 
and I ask leave sir to take this opportunity to ask him 


| 
| 
aS to explain to you the difficulties and see if we can 
eS arrive at a solution that*s “acceptable, 
= SHE COMMISSTONER: “ALI “right, 
et fect"s have a cup of -coffee first? 
26 | (PROCEEDINGS . ADJOURNED) 
=a | 
28 - | 
29 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


THE COMMISSIONER: Well ladies | 


and gentlemen, shall we come to order? Just one hour to 





go. I keep’ forgetting it. 

MR. GOUDGE: Before beginning, | 
Mr. Commissioner, I have spoken to counsel, sir, and | 
subject to what you think is appropriate, counsel are | 
agreed that we perhaps ought not to sit tonight. That’ s| 
in the interests of one of our witnesses frankly, who 
has arrived from England and has a seven hour time lag 


to make up and will be much fresher tomorrow morning, 





he tells me. 

We are grateful -- 

THE COMMISSIONER: It sounds 
reasonable. 

MR. GOUDGE: -=- to other 
counsel for that. In place of tonight if an evening 
sitting appears to be necessary to finish what's on 
our plate for this week, perhaps it could be tomorrow 
night instead of tonight. 


THE COMMISSIONER: All *right,. 


MK. GENEST >" "Siz, the other 
thing before I return to Mr. Dau, I just received the | 
-- a volume entitled Supplement to Applications and | 
Exhibits Relative to Alternative Routing for the Alaska | 
Supply Lateral Across the Mackenzie Delta, caeen was | 
, | 


filed recently with the Minister of Indian Affairs and 


Northern Development, in which I understand, sir, he 
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has referred to you for consideration. We now have 
copies, I have distributed I think to all my friends, 


a copy of the material. 
I have alongside it, sir, a | 


set of alignment sheets which may but are not eS 


| 
| 
| 





identical to the alignment sheets, the early alignment 
sheets that we had filed. I understand there are small 
changes, and perhaps I would like to file those as well 
and if these could be marked as Exhibits, I would be 
grateful. 


THE COMMISSIONER: All right. 


What number will the book have, Miss Hutchinson? 266. 


(SUPPLEMENT TO APPLICATIONS AND EXHIBITS RELATIVE 
TO ALTERNATIVE ROUTING FOR THE ALASKA SUPPLY 
LATERAL ACROSS THE MACKENZIE DELTA MARKED AS 
EXHIBIT NUMBER 266) 


(ASSIGNMENT SHEETS MARKED EXHIBIT 267) 


; THE COMMISSIONER: Well it's 


always nice to get these big thick volumes. 


| 
MR. GENEST: For the long 
nights, sir. The winter is coming on. 

ThelsOorner ening. Slr, si Seinat 
I think previously you asked us to confirm whether or 


not in January we would be prepared to produce witnesses 


to peak to this, and I’m advised that we should be ina 





position to do so. 


THE COMMISSIONER: Oh, I see. 


} 


MR. GENEST: That's for the | 


Cross Delta alternative. 
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THE COMMISSIONER: Thank you. 

MR. GENEST: Now sir, I was | 
dealing before the coffee break with the ruling that 
you had made as to segmented costs and sir, the problem 
relates specifically to the treatment of indirect costs 
anaeinrpantacular), tO that pontioncof iridiirect™costs 


representing the cost of funds used during construction. 





Perhaps I could ask Mr. Dau to explain the difficulty we} 


| 
are under to comply with the letter of what Mr. Gibbs | 
requested. 
Mr. Dau? | 
WITNESS DAU: : 
A Yes, Mr. Genest. The 
calculation of the funds used during construction is | 
made by a computer or special program, that's -- the 
basis of the program is the financing plan for the 
project, and as such, it deals with the different 
sources of funds in that financing plan. I understand 
there are four or five different types of funds that 
bear different costs, and they come in, into the project 
in different time frames, and to utilize that program 
for line segments, of which there are 10 or 11, is 
essentially saying that we would have to have 10 or 
ll financing plans, and I'm advised by the people that | 


use this program that that's impractical. It just can't| 


be done. | 


{ 
H 


| 
What we propose to do is to 


-- and which can be done easily -- is to calculate the | 


allowance for funds for the total project, and then pro 





rate that sum of money ‘back to the individual line | 


—— 
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covers another or a subordinated debenture, which 


Carries another interest rate, and then your last funds 





are your permanent long-term financing funds which carry 
a lesser interest rate. 
Now, that makes sense over a 


total project, but to break that down on a segments 


basis, is in our -- at least we don't have a method of 


calculating without, as Mr. Dau says, inventing 11 new 


| 
| 
| 
financial plans, and it also, in our view, sir, produces 
a result that is not very meaningful because you can't 
tell, once you start the project, you may start construc 
ion up on segment A of the line, but you are also 
spending money on the engineering of segments B and C, 
you have got two or three spreads going at once, to take 
that red equity dollar and the green bank financing | 
dollar and a blue long-term dollar, and try to allocate | 
them to the segments of the line is, in our view, in our | 
financial people's view, really quite impractical. | 
So what we would propose to do 
is provide the figures, the comparable figures, taking 
those indirect costs and allocating them to each section 
pro rating them in proportion to the direct costs. 

Now that can be done -- it 
will take us about two weeks, I understand, to get the 
Fairbanks, but I think -- is that right, Mr. Dau, we 
can get them, we think in time for the resumption of 
these hearings, when we will be dealing with that | 
phase? : | 


WITNESS DAU: 


sei Z That 'si correct, sir: | 
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sections. This will not be exactly correct, but it's 
the best we can do. It will be a close approximation. 
THE COMMISSIONER: All right, 
and would you -- at least I say all right subject to 
hearing Mr. Hollingworth. Would you make sure, and I 


know you will, that the comparisons are between the 


current figure for the Arctic Gas' line which I under- 


stand is 7.1 billion -- I know I am going to be correct 
because I keep losing track of a billion,and the same 


| 
figure for the same brought up to date for the Fairbanks| 


route. 

You will remember when we were 
in Whitehorse, the comparisons were all out of kilter 
because the Fairbanks route and the other one hadn't 
been calculated on the same basis as the -- 


MR. GENEST: We had '73 costs, | 


as I recall, sir, for the Fairbanks route, and I think 


what we can do is update that up to '74 costs, and give 
you the '74 figures for the prime route -- 
THE COMMISSIONER: Yes. 


MR. GENEST: -- and break them 


down by segments. 


THE COMMISSIONER: Fine. 

MR. GENEST: But as I under- 
stand it, what we can't do without inventing a new 
computer program, is to break down the cost of funds 
during construction, which on a total project basis 
Says that you draw down your equity first, that's the first 
money you spend, and that carries a cost, and then your 


next kind of money is bank bridge financing, which 
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covers another or a subordinated debenture, which 
Carries another interest rate, and then your last funds 
are your permanent long-term financing funds which carry 
a lesser interest rate. 

Now, that makes sense over a 
total project, but to break that down on a segments 
basis, is in our -- at least we don't have a method of 
calculating without, as Mr. Dau says, inventing 11 new 
financial plans, and it also, in our view, sir, produces: 
a result that is not very meaningful because you can't 
tell, once you start the project, you may start construct- 


ion up on segment A of the line, but you are also | 


{ 
| 


spending money on the engineering of segments B and C, 
you have got two or three spreads going at once, to take 
that red equity dollar and the green bank financing 
dollar and a blue long-term dollar, and try to allocate 
them to the segments of the line is, in our view, in our 
financial people's view, really quite impractical. 


So what we would propose to do 
is provide the figures, the comparable figures, taking 
those indirect costs and allocating them to each section 
pro rating them in proportion to the direct costs. 

Now aes can be»doner-=) it 
will take us about two weeks, I understand, to get the 
Bhairbanks,».butriythinkyusa-\ispthateright,; Mr. Dau, we | 
can get them, we think in time for the resumption of 
these hearings, when we will be dealing with that 
phase? 

WITNESS DAU: | 


A Thats Correct. Sir. 
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MR. GENEST: Am I correct? | 

So that's as much as we can aoe: 
Now, I don't think hat that gets at what Mr. Gibbs is | 
trying to get, and I don't expect Mr. Hollingworth to 
respond to that instantly, but -- 


THE COMMISSIONER: Well, why 





don't we do this? You go ahead and get what it is you | 
are in the position to get -- 

MR. GENEST: Right. 

THE COMMISSIONER: -=- and let 
Mri. Bete deetor th and Mr. Gibbs consider the matter and 
take whatever position you decide you want to take when | 
we resume two weeks Monday. | 

MR. HOLLINGWORTH: Fine, just 
so I have it clear. I understand then, Mr. Genest, that 
you propose taking the total indirect costs and allocat-, 
ing these on a segment by segment basis over both the 
Fairbanks route and the prime route? 


‘ : MR. GENEST: That's correct, 


| 
| 
| 
but on a pro rate -- but on a pro rated basis -- | 

MR. HOLLINGWORTH: In direct 
proportion -- 

MR. GENEST:\ © -~snot on the | 
basis of the financial plan that was used in calculating| 


indirect costs for the whole project. 

MR. HOLLINGWORTH: So for 
instance, for any given spread, the ratio taken would 
be the ratio of those total costs to the total costs 
of the project, and the same would be done with indirect 


costs -- ’ 


| 
| 
| 
| 
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at these figures?‘ Well I 


consider that, sir. 


Well, thank you. 


right. 


before the panel leaves, 
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MR. GENEST: That's right. 


MR. HOLLINGWORTH: -- arriving 
would like to go away and 
All 


THE COMMISSIONER: Yes. 


MR. GOUDGE: Sir, I wonder 


I was speaking with Mr. Will- 





iams at the break and I think I may have had a misunder- 


standing as to the tables they presented, and if others 


did, it might perhaps be 


worth one question if I could 


be permitted to clarify it? 


CROSS-EXAMINATION BY MR. 


THE COMMISSIONER: All right. 


GOUDGE, CONTINUED: 


Q Mr. Williams, dealing 


with Table l, I had assumed that the work day column 


was the length of construction season as estimated by 


the individual contractors that you consulted. 


so or not? 


Goudge, but it's.not necessarily so. 


WITNESS WILLIAMS: 
A Well it could be,. Mr. 


The contractors, 


as we mentioned, were given the total number of miles 


for the season, and they 


their construction plans. 


were to, from that, work out 


And there are several ways 


that they can attack that problem, and they haven't 


told us what they did. 


information available,‘and I don't think we could get 


I don't think we have that 


Is that 
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without going back to them. 
Q I see, 

: A But when I say it could be) 
done in more than one way, they could start with column 
2 and make their best estimate on column 3, how many 
feet of pipe do they think they can get in that area ir 


one day. 





ene wos. e siahiais: aac Soil dies ojsm Rane 
secs ted3 ni tap aso yeds ante vou eta to! soot 
*¥5b o70) 


; bow: a ee 7 


ne Ade 





Dau Williams 10181 


ALLWEST REPORTING L.TD. Cross-Exam by Goudge 


BURNABY 2, B.C. 


























That gives the number that 
would give column five, which is the number of work 
days that would be required to complete that mileage, 
That's one way they could go about it. And then make 
their own assessment of how many down days they would 
have and add that to column five and get column six. 
The other way that they could have attacked it is start 
with column six, the total period that they -- season 
that they think is available, subtract the number of 
days that they think they would be lost for weather or 
other reasons and end up with column five. and 
working then with column two, arrive at columns three 
and four. I don't know what they did. 

Q One last question, Mr. 
Williams, is it fair to say that as a general matter, 
your estimate of the number of work days available in 
a winter construction season is a good ee higher than 
the estimates oe the contractors in the pipeline 


industry? 


| 
| 


A The numbers would indicate 


that Mr. Goudge but again, I don't think you can make 
that*as’ a firm statement. wp COMMISSIONER: 


Q Well you went into that 


earlier. I think you said that on the present basis of 


. your -- the additional knowledge you have now, you are 


prepared to justify the estimates you've made. You said 


you felt the contractors, were they in your shoes now, 
would agree with you. Is that what you meant? 
A: I think that -- yes, they 


a 


would agree with us, that work could start earlier. But 


| 
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at the same time, if you give themin this case 
63 to 71 miles, they may still say that they don't 
have to start hero Christmas, Mr. Commissioner, to 
get the job done. 
Q What I'm saying is, 
those numbers speak for themselves and your estimate 
of 75 miles is certainly in the upper range. You take 
into account all the figures given by the contractors. 


The point you made was on the basis of additional | 
| 


knowledge you've gained, the contractors didn't have them when 
they made those estimates, you think your 75 miles, | 
I keep wanting to say 75 miles an hour, but 75 miles a | 
winter -- per winter per spread is justified. I just | 
don't think there's much point going into that again, 
Mr. Goudge unless there's something vital. 

MR. GOUDGE: I've finished. 

MR, HOLLINGWORTH: JI hate to 
make this a fragmented afternoon, Mr. Commissioner. I 
just wonder if I could go back to Mr. Genest's 
representations. As I understand it you feel it's 
impossible to provide the figures which the Commissioner | 
ordered in Whitehorse because of the fact that a computer 


| 


program would have to be devised, is that correct? 

MR. GENEST: That's my | 
understanding. Using the same financial plan of trying | 
to apply early dollars to each segment. 

MR. HOLLINGWORTH: Do you 
have a cost figure- for providing such a computer program? 
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7 year and half to’ develop’ the first’ one, | 
2 | MR. HOLLINGWORTH: And when you 
J speak of ll computer programs, I assume that they would | 
4/ be substantially the same program but with different | 
5| inputs? | 
6 | A T*don't ‘know; I~don? t | 
7 know that. | 
8 | THE COMMISSIONER: Well I i 
9 | you two gentlemen better step down before somebody | 
10 | else thinks of something. | 
11| Thank you Mr. Dau, thark you | 
12| Mr. williams. 
13, (WITNESSES ASIDE) 
14 | MR. HOLLINGWORTH: Mr. 
15 | Commissioner, one other tag end, it has been suggested, 
16 | pointed out that the report of Klohn Leonoff Consultants 
17 | Limited on Slope Stability which has pooner crac to 
18 in the Hee aan not been made an exhibit, and perhaps | 
19 | it would be advisable to do so. It has also been | 
20 suggested that the UNIES Limited Report on the Swimming | 
21) point Crossing should be made an exhibit and as soon as | 
22 I procure a copy I shall do so but at the moment, I'd 
23 like to file the Klohn Leonoff Report as an exhibit. 
24 | THE COMMISSIONER: All right, 
i 


ad that will be marked then. 





* (KLOHN LFONOFF REPORT ON SLOPE STABILITY MARKFD 

27 FXHIBIT 268 ) | 
28 | MR. GOUDGE: Sir, next | 
25 we've arranged for Mr. Templeton to be recalled in order | 
30 





that he be cross-examined. He was here as you will recall 


| | 
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aa in June and gave his evidence in chief then, and his | 
2/ cross-examination was deferred, 
i - \ 
33| : MR. GENEST: That. as | 

4 TI understand it is cross-examination on matters per- 

5 | taining to Phase I only. We've gone under that | 

6 assumption, that's wat Mr. Scott informed me of. | 

7 These are being recalled in- | 

a sofar as the report which covers a lot of phases -- 

7 MR. GOUDGE: Yes, I think | 
10 | that's Hae because Mr. Templeton will be back anyway | 
1 in later phases so let's proceed on that basis. | 
12 MR, GENEST- That will | 
13.| cut my questions to almost nothing sir. | 
14 | CARSON H. TEMPLETON: Recalled 
aS THE. COMMESS LONER farYouvue 
| entitled to go first Mr. Genest. 
en MR. GENEST: Well, I think 
is i'm entitled to»go last. It raises a question, I | 
19 | thought we had settled it at that meeting in Toronto | 
20 | early on, that when evidence of parties other than | 
- Arctic Gas was being called, we would be last in order | 
22 | of cross-examination. Mr. Scott,who unfortunately is not 
73 here this afternoon, has the same recollection with 
24 reservations as to the -- of course the interests of the | 
is paties who are cross-examining the witness. I think 
26) what the courts do is to avoid, to try and be fair, and 
ne avoid sandwiching people who are opposite in interests | 
2g to a witness who is being called between a friendly cross- 
29 | examiner who -- | 
-~ THE COMMISSIONER: Excuse me 

Mr. Genest. If counsel have agreed on the order of 
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eee 
| examination, that's perfectly all right with me, 
2| Even if they haven't, or can't remember having done so, 
3 if Mr. Goudge Aer Suggest an order of cross- 
4 | examination of Mr. Templeton, that you understand all 
5 | have agreed to. 
6 | MKe GEMHST? =SS2YoSL£ -T could 
7 | just interject one more, there is a reference to Chat, 
8 I forgot to bring the volume. it's in the Eranseript, 
9 in the early days of the hearing when we started -- 
10 Mr. Scott said on the record that the order of cross- 
ll examination was as set out in your PreLimninary ruling, 
12 | where Foothills was first, followed by Mr. Bayly, Mr. 
b3 Bell and Mr. Anthony. Fssentially the order we followed | 
14) when Arctic Gas was putting in its evidence. Now what | 
15 | that discussion did not mention, was what happened to 
AA Arctic Gas when its own witnesses were not on the stand. 
7 MR. HOLLINGWORTH: In order 
18 to take into account the fact that Foothills has now 
i become’ an advocate. 
20 | MR. GOUDGE: Iam ina 
2111 position that I don't recall any agreement being made 
=] although Mr. Scott spoke to me before he left and I 
23] think Mr. Genest's point that he ought not to be sand- 
24) wiched, it makes sense, I haven't spoken to other 
25° counsel today so I would suggest and as a scheme to be 
26 | batted down if somebody doesn't like it that we simply 
AY put Mr. Genest at the end and Mr. Hollingworth with him 
ney and we move the batting order up accordingly. 
29 | THE COMMISSIONER: All right. 





What happens now then? : 
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i| MR. GENEST:,.Mr. Bayly is 
2 | drawing a picture of a sandwich. 

7 - THE COMMISSIONER: Mr. Bell, | 
4 what about you, Mr Templeton may be leaving. | 
5 | MR. BELL+ Subject to what | 
6 | Mr. Goudge would have to say, I would suggest that | 

| | 
7 he go last, I understand that commictsicn counsel--- | 
\ 

8 | | 
9 | MR GENEST: We all | 
to agree with that. 

nL, THE COMMISSIONER: Now we Know 
12 | who goes last. Do we work back from there? | 
13, MR. GOUDGE: Well I would : 
14 | have thought that in the normal course, we'd start with 
15) either Mr. Bell or Mr Bayly. 
16 THE COMMISSIONER: Okay. 
17 | I don't think anybody has any questions, that's why | 
18 they're all -- | 
| : MER. CENESOs Sle Sa test | 
20 | case, | 
23 MR. TEMPLETON: I was wondering 
22 | Mr. Commissioner if I could throw my two bits worth in. | 
23 I really have some difficulty | 
| accepting the environment as being broken down into | 
35 | four phases. I think this was why I asked at the euteeet| 








26 | that we be able to present our whole case. The ona 
27 ment as I see it is a complex thing that involves con- | 
" trols and interactions and -- so that I'm going to have | 
29 very great difficulty in confining my answers to geo- | 
30 | technical problems. | 
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THF COMMISSIONER: You don't 
have to, Mr. Templeton, as I see it,’ It seems to me 
what Mr. Genest is saying that where you gave evidence 
that challenged the things that his witnesses said in 
Phase I, he's going to question you. But if your answer 


are answers that you wish to make complete, as know 


| 
g 


| 


| 
| 


you will wish to do, then I see nothing wrong with that. | 


These were just convenient compartments and we all 
understand that it is a continual and not something that 
you can cut up into little pieces, so don't feel obliged 
to confine your answers in any way. 


MR. TEMPLETON: “Thank you. 





TBioL 


nosolquet .H.2 eo gal eOI pe TéRN Oe 
Ht FreARAS 


r'nab woY #2yOTS2IMMO) THe i 


m Of anes 4+ eon fT ep <fodgaiqmeT . iM os oveil & 


5 yotty taud poiyes @f taencD .2M Jenw t 
‘iw ated Dent senidt 34% Sepneffsdo seit |? 

HOY 3 voy notsaerp oc nniop 2'ed ,T #esn4 \< 
ism OF detw voy Zed? etswens Oor6 a 

son ase f wets .ob of deiw tiiw noy , 

inn Brains Tne. Jsu( vrew seoriT e 
i o 


ey ‘Leso5 6 ei +% 3adt Basstexsoau | 
‘ii! o@at qu 70> TSS NOY ol 


+t a1t95we0s auoy entinoo oF | 


“7 
— 





ALLWEST REPORTING L-TD,. 10188 
BURNABY 2, B.C. 














C.H. Templeton 
Cr. Exam. by Mr. Bell 


MR. HOLLINGWORTH: Inasmuch 
as most of the questions have been confined during 
this phase. . | 

THE COMMISSIONER: Well go 


ahead, Mr. Bell. | 


CROSS-EXAMINATION BY MR. BELL: 


Q Well I am tempted to ask 


Mr. Templeton if he has anything to add, but I'll try 


s 


and confine myself to matters relating to construction, 





and I would like to return to a matter which I attempted 
rather ineptly to canvass with Mr. Dau at one point, 
when I asked him if there was somebody who had a key to 
the ditching machine, and nobody guite understood what 
I;was getting at. I would like to perhaps follow up | 
that by asking you, concerning the environmental code 
which you have put forward here as it relates to | 
Construction and the types of restrictions and conditions 
that would apply to construction, I'm wondering how £t' S| 
possible to enforce these restrictions and these con- 
ditions. How do you compel an unwilling applicant or 
contractor to comply with regulations and restrictions | 
and conditions during construction, when the incentive 
to keep on going is tremendous. The interest meter is 
still running as it were, it costs money every moment of 
delay, and I would like to know if you can offer us any 
suggestion as to how this could physically possibly be 
achieved? 


| 
» A I think it's usual in | 
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C.H. Templeton | 
Crs. Expire byoMr. Bell 
the construction business to apply some kind of money 
controls on a contractor, and this may be done by either 
a performance bond or by a shut-down. In other words, 

if the owner or the agency looking after it doesn't like. 
what he is doing, he shuts the operation down until 
things are corrected. 

But that still comes back to 
money, because to the contractor a delay is money, and 
we were faced with this problem in this job, where it's 
such a tremendous logistics effort to get everything 
going and to supply the pipelining operation at the 
mead -endywthatvif tyoudshut it«down;eit'spfixrst of all 
very, very difficult to do. The pressures on the 
inspector that would shut such an operation down is 
almost beyond belief that he could really accomplish 
oy oa 

So what we said, to get around 
the problem, and incidentally if you do shut it down, 
you have to start piling up things along the way and 
possibly could cause environmental damage due to the 
pile-up, so rather than that we suggested in this case 
that the permitee should be required to post a perform- | 
ance bond equal to one percent of the construction cost. 
Now shat tn 


THE COMMISSIONER: I see, you 


mean Arctic Gas or Foothills? 


A Yes, they would post a 
performance bond with the regulatory authority to equal 
the one percent of the construction cost. In other 


words, if it was three'billion dollars in the Northwest | 
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Cr. Exam. by Mr. Bell 


Territories and Yukon, they would have to put up a : 
thirty million dollar performance bond that they would | 
live up to the regulations, so that the penalty is 


basically money, but I really think that all penalties 





are money when it gets right back to it. | 

THE COMMISSIONER: But how does| 
that -- the point that Mr. Bell makes, it seems to me, | 
is an important one. With the meter running once con- | 
struction begins, and costs piling up, whether sensendee! 
ion is proceeding or not, you said yourself the pressure 
on an a Vy inspector who proposes to close the 
project down anywhere along the route is enormous. I 
don't guite understand how this one percent performance 
bond is going to get around that. What good will that 
do? 

A WebLlL inWaddition tothe 
performance bond, they must make good, according to the 
Code under Section 2.6, to be liable for any of the 
damages that were caused by -- 

THE COMMISSIONER: I understand 
that, but you are saying that it is a deterrent based 
On knowledge that they will have to pay for any damage, 
that will -- and that that will make it unnecessary for 
an environmental inspector to shut them down, is that | 
it? | 
A Paty Sting tees waa 


in construction contracts to call it liquidated damages 


for -- in the performance contract business, and the 





owner, if he makes a claim against a performance bond, 


ittsminSthat way; ahd you would make that claim against 
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Cr. Exam. by Mr. Bell | 
| 


the bond for what it might -- for what the costs of that) 


action was. 


; THE COMMISSIONER: But you're 
then not relying on the exercise of any power that an 
environmental inspector might have to shut the job down 


at any given place along the route, on account of a 





breachaby the! contractor or one of the sub-contractors | 
of the environmental code? 


A Well I thinkthat he would | 
| 
have the power to shut it down, but because of the | 


practical difficulties, we wanted to make sure that there 


was a money thing in addition. 

THE COMMISSIONER: But you..are 
saying he would have the power to shut it down, but you | 
think) its unlikelyfhe would ever use that power? 

A Yes, and that it would be 
a reminder to the applicant and its contractors and sub- 
contractors that there was a large sum of money sitting 


in the pot somewhere that the agency could claim if they 


didn't perform what they were supposed to do. 


THE COMMISSIONER: I understand, 


MR. BELL: 





Q It seems to me that the 
problem with that, the problem which then arises is the 
pipeline will pass the cost of the penalty on to the 
consumer, and thereby avoid paying the penalty. Isn't 
that the problem with that type of a scheme? 


A Well some regulatory 





agencies, and I'm not sure that the National Energy 


Board does, says that the assets used for rate making | 


ein’ » 

































7 


reno: eo, 
(cog ao sa 


Jia to e220. 243° 22tw Wee He ae oF tertw soi bao eda ft 
-e5w noises |S 

ex*goy 2v& ~*akWOTRSTMMOS) Se 
48 $a 14woa Yaw 26 Seiatete env oo pabyles Jom nad? 
Wwob dor sii jude Ss supa iipie teveagenr Lasnampotivas 
6 29 jnuosos’ 70 (Sse02 off enoda sosiq nevie Yas ts 
srot>ostinos-dva sat io ont 16-cedeaatnos eft vd dossid 
Seheo Isinemnozivas edd 10 

Sipow-ad Jada nite 7 ttaw A 

eit Ic Saevsoed tu , web 22 sure GP tewod ens ever 
sree Sahy ats. ads ooghew Oy , Cala iwek®hid Laotsosig 


i?%bbe ni patds ysrom & saw 


eov t0d ywob i amie of sewdq ot¢ svar Bindw oapentyes 





Syewoq tefg oc: vave blow eAiedlin e'tf tans 
ag Divow ti sort base , oa¥ 
<tn2 Dos siosoertnen zai bas tasoilqas sas od tehaimsx 6 
aiistie vero 30 mre oveal « sew sips tant atojos1s00> 
Ysit if melo blues wouses sd¢ ted% sxenwemoe Jog/ent as 
.ob of beeacnque orew ysdt dsadw aetireq 2'abrs 
lindtexobny 1 <ASMOTBEIMMOD BHT 
+.Li58... 574 
eid tad$ om oF Seen a1 Q | . ut 
| @fo #2 eseixe actly dodilw meldorq sda ,tedd dakw melidorg 
ait of do ytleteq ay to Jeoo oft eesg L1lw eatlegiq: 
i'net .«valensa of’ pniyeq bhove ydeted> bas speared ; 
fenstiba # to ecys Gaels dsiw-metdoxy ef3)tedy 
a gtosslovs: wane IleW A a's 96) Gr n is 
eaaenaenre ois sada enum 08 92 dae eee 


as 


pee ict sand es ayse .900b: 


ALLWEST REPORTING L.TO. 10192 


aon oe C.H. Templeton | 
Cr. Exam. by Mr. Bell 


1 purposes shall be used and useful, prudently acquired, — 


i) 


and some agencies -- 








3} THE COMMISSIONER: Excuse me, 
4 used and what? 

5 | A Prudently acquired. 

6 Used and useful, prudently 


7 acquired. 


' 
| 


ia MR. GENEST: We won't pay for | 
9)| trips to Hawaii. 
10 | A And so that if the company, 
tle was negligent, it's possible that it might not he | 
a) included in rate base for rate making purposes. 
13 THE COMMISSIONER: That would 
al have to be excluded from any profit and loss statement 
15 | or balance sheet used as the basis for calculating rates? 


16, And any penalty they had paid? 














wh A Well I don't think they 
18) use the profit and loss statements. | 
19 2 THE COMMISSIONER: Well, what- | 
en ever they'*do use. | 
21 A Yes wightpat's cthe rate | 
ae base -- | 
| 
233) THE COMMISSIONER: Yes, you are| 
ie saying that they can't throw the million dollar penalty | 
sa in and ask that the rate be based on the supposition 
26 | that that was a legitimate expense? | 
aT) ® in wea: | 
28 | - MR. BELL: | 
29 | Q I take it then, you have 
ay not considered the possibility of making the officers 
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Cr. Exam. by Mr. Bayly 


7 of the company personally liable for any breaches of 

2 | your code? | 
3 | A No. | 
4 THE COMMISSIONER: Are you | 
5 | considering that? 
6 | MR. BELL: I refuse to answer | 





Z| that question. 


8 | EheaigyOU, that, sari Tl "have, 


} 
| 
10] CROSS-EXAMINATION BY MR. BAYLY: 


e 


12 | Q Mr. Templeton, confining | 
13] myself to Phase 1 as much as possible, it leaves me 
al with two questions. | 
15 One is concerning the regulat- | 
16 | ory authority, which I understand you contemplate as 


17 | having the duty and responsibility of policing the 





18 facility and its construction and its operation and neptae 
19/ tenance. Now, am I correct in assuming that you would 
20} like to see a single authority rather than a spectrum | 
21 of government departments, each with a corner of the 

22/1 responsibility? 

23 A Definitely. | 
24 || @) And have you thought of 





the authority in terms of access to it, because I under-| 





er stand it would have to be quite a large and probably | 
| 

27 quite a complex authority, in that it would have to 

28 





oversee a large number of operations and employ people | 


from probably a large number of disciplines? 





a aa: Yes, of course, it is a 
| 
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C.H. Templeton 
Cr. Exam. by Mr. Bayly 


large operation. 

Q So it would be auite a 
large authority Aa eho of the personnel it would 
require? 

A Yes, it would certainly 
be in the hundreds. 


Q And it would be a large 


authority in terms of the number of things it would have 


to police? 

A Yes, it would have to 
poles aan my Opinion, all of the Acts of the federal 
government pertaining to the operation, and there's 
some 40 some. 

QO Have you thought, Mr. 
Templeton, about the problems of somebody who wants to 
bring something to the attention of this authority, say 
a community along the line which feels that something 
is going wrong? Will there access to it in some way be 
different than their present access to say, the 
Department of Indian Affairs? 

A I was rather hoping it 
might be a little closer. 

Perhaps that's not fair, but 
the agency would of course have people in the south, 
but basically it's the southern portion of it would be 
support for those who are here, are in the north, on 
the spreads there, and in the central offices, that are 
whatever the central offices of the pipeline company 
are, and I would think that they would certainly have 


to be responsive to the communities in which they are 
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dealing. I think we said at one place that we were 
hoping that somebody would write a social code to go 
along with the er ronment! code, and that this would 
be one way in which this interaction would take place. 
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QO iil might. Soi youlwould 
anticipate or recommend that this authority would have 


some machinery for allowing access by people along the 


line in case they had something to bring to its attention 


which may have been overlooked by its officers. 

A Cpe it honkn that 
definitely the duty of the regulatory authority. 

Q And would you, with your 
experience of regulatory authorities feel that that 
should be something written into their terms of 
reference as, opposed) to being» left to: practice? 

A Oh yes. 

Q And we have heard some 
rumours that the Department of Indian Affairs may be 
interested in either forming or being that authority, do 
you have any opinion on that? 

A Well I think that there 
are three government departments who have an interest 


and the National Fnergy Board, the Department of 


Environment, and Indian Affairs and Northern Development, 


THE COMMISSIONER: You mean 
the Department of Fnergy. 

A Pardon me? 

QO You said the National 
Energy Board, you mean the Department of Energy. 
If you're talking about departments -- 

A Yes, *ablmaght. I thank 
you. There are three departments and in the National 
Energy ~- the Department of Fnergy,Lands and Pesources, 


has delegated certain responsibilities to the National 
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Energy Board who in turn have some responsibilities, 

I think that all of them have expertise that is 
needed. I think it would be impossible for any one 
department to administer this pipeline themselves. I 
think they would have to draw on other departments 

and so, it seems to me unreasonable to even attempt 

a single department doing it. 

MR. BAYLY: 

2) So you would recommenc. 
that none of the existing departments be the authority 
but that it be something quite separate from them 
although drawing on their expertise and experience? 

A Mes, tiie Lt es 
essential that they draw on their experience, but 
they can't very well -- I think there's another 
advantage in that this will be quite a large build 
up of staff for a very large project which will cause 
a great deal of disruption to the departments to do. 
And it seems unreasonable to me that you should -- that 
Bavone department Should pusid wp that kind or statt 
within the civil service set up because it's very 
Gurmreult toOeturn ele Off and L “think Mrz: Craik 
discussing this in June said it should have a self 
destruct mechanism built into it so that the people 
would be seconded to it from various departments, they 
would do a job for a limited length of time, and then 
they would go back to their old department. 

THE COMMISSTONER: 

Q Gould I ask you a 
cuestion about that. You're contemplating that such 


a regulatory authority with the self destruct mechanism 
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would self destruct when? When construction was 
ended or when the pipeline was abandoned? 
| A No, when the construction 

was ended and after that, the operations are of a much 
smaller nature and can be handled by the departments 
im the cousse of their regular duties, 

QO *nd presumably by the 
National Energy Board? 
rs Well the Mational 
Energy Board would certainly have to look after those 
things nee it normally looks after but there are 
other things like fisheries and -- that would be under 
the Department of Environment. 

Q SO your proposed 
regulatory agency which you're unwilling to -- a 
function you're unwilling to turn over to any single 
department of the federal government, but which would 
draw on the expertise of all three departments, 
anc perhaps to some extent, on the expertise of the 
National Fnergy Board as well, would self destruct when 
construction was completed? 

A Yes. 

MR. BAYLY- | 

Q Would you envisage. Mr. 
Templeton, this, authority rising from its own ashes, at 
some point when looping began? 

A That's a good question. 

Yeo think T. have had 


difficulty with this looping all the time because I 


can't accept the idea that looping is inevitable. Nor 
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can I accept that it’s going to be done at the conveniende 
of the pipeline company because of economic reasons. 
And that I erieeaness another project and would be | 
I don't know, either they would at that time reactivate 
the old agency or there would be expertise available 
to do it through the National Energy Board or others, 
bum DP wouteunet *—-t ton "te ithinie it should be set up 
with the adea that it is all -- that is/going to ‘be 
there and ready to handle looping. 

: Q And would you agree 
though that a looping project on a pipeline 
of this size would be a project of sufficient magnitude 
to require the possible reforming or forming of a new 
authority? 

A I'm not sure because I 
con't know how far down the line it is that the looping 
is going to happen, because once again, I don't 
accept the looping in three or four years, after the 
ie Siotend is finished. But it's possible, you know, | 
the National Fnergy Board has now interpreted its act 


in a little different way, Lecdone ct tain she ake 


Lae Lime to look up the quotation, bublit says that it 


can consider a number of things and then I think the 
term other matters in its work, I underdand that 

it is now considering environment as another matter. 
Now it's possible that sometime down the road they may 
have the expertise to be able to do that, I don't know, 
Perhaps they're going to consider social matters as one 
of the other matters, so that somewhere along the line, 


they may have the expertise to look after the whole thing, 
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Q If this project was 
commenced and during its being constructed, an oil 
pipeline was commenced, do you envisage the authority 


continuing for the policing of “an-oiT pipeline ‘or 


does the authority you have to recommend a rather more 


limited “ability to deal*with pipelinés; in°that it could | 


say, only deal with gas pipelines? 


A I think you would set it 


up for a gas pipeline only and once again, I don't 
accept the anevitability Of an*o71l "prpéline: 

Q I'm not askingyou to do 
that, I'm just -- my fear perhaps with your self 
destructing agency is that thingS*will come along that 
will persuade people to perpetuate forever, 

A Well that seems kind of 
built in to some’ things, but the’ conditions of an oil 
pipeline and the criteria and everything else. are 


uite different than a gas pipeline, mainly to do with 


Re} 


the possibility of oil spills and -- 

5 THE COMMISSIONER: It might 
be elevated which -~ 

A It might be elevated but 

certainly the drainage to do with -- in the case of an 
accident, is of utmost importance. The biology is 
aifferent and everything is different, Now it's true 
that you might build up a lot of expertise in adminis- 
tering” a“targe*tontract Like!’ this, but’Tythink the 
environmental effects are quite different for an oil 


pipeline than a gas pipeline. 
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Q And in ‘your opinion, 
would the authority report to cabinet, or would they 
report to a super ministry, or have you thought of that? 

A Well we felt that if 
anything it would have to report to a cabinet minister, 
and we didn't feel qualified to say which one. 

QO Is there a way that you 
envisage for the public to know what this authority would 
report? | 

A I'm not sure -- | 

QO You said that you had 
envisaged the authority reporting to a cabinet minister? | 

A Yes; 

@) Would you envisage some 
machinery so that the authority would also report to the 
public, say the way the Auditor General does? 

A Oh, we gucgest a different, 
body to do that. We suggested an environmental auditor | 
group who reported to the public ias to the success of | 
| 
the pipeline company and the regulatory agency in pre- | 
serving and protecting the environment, and that it | 
would make periodic and perhaps monthly newsletters as | 
towhat it sees is going on. So that if there were arenes 
that weren't being done it felt richt by either the 


regulatory agency or the pipeline company, that it would | 


| 
| 


simply put this out into the public press, and let 
-- it would have no authority, but it would be a very | 
small group of people that would make this review ane 
put out factual newsletters, or whatever you want, to 


the public. 
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Se it if you wish at that ‘time. 
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| . 
| MR. BAYLY: Those are all the 


BO 


questions I have. Thank you, sir. 


THE COMMISSIONER: Could I 


iv) 





4} just mention something to you that you might consider? 

5 When I was in Alaska in June, | 
6 General ‘Rollins who heads the Alaska Pipeline office, | 
7 and some of the people on his staff explained to me how | 
8 | their agency is set up. It is set up within the peceree! 
9 | ment of the Interior. 

10) Now, the Department of the 

am Interior encompasses functions that may well include | 
Lo functions now divided in Canada among the Department of | 


13 | the Environment, Department of Northern Development, 





| and the Department of Energy. 

15 | At any rate, the Alaska Pipe- 

16 | line office comes under the Department of the Interior, 

| I'm talking about the federal -- there's a portion of 

8 | the right-of-way that is administered by the state 
pipeline office, but General Wallens is the head of | 

20 | this office, the Alaska Pipeline office, reports directly 


Jan to and has access directly to the Under Secretary of | 


2 | the Interior, the equivalent of the Deputy Minister. | 
| He has his own inspectors in | 
24 | each camp, and they live there, and they have the power 

to shut the project down and I met some of those | 
26 | inspectors in the camps, and they had, from time to time, 
tt shut the project down on various spreads. At any rate, 


tS) | 
sl the -- you might think about that if you are still with | 


~ | us tomorrow, as I hope you may well be, and comment on | 
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A I don't think I am quite 
with you, sir. About the ability to shut it down? 

THE COMMISSIONER: Well, you 
talked about you thought it was not likely that an 
environmental inspector on this Arctic Gas -Foothills 
project would exercise his power to shut it down, the 
pressures would be too great. 

A Yes. 

THE COMMISSIONER: So you 
arrived on a monetary penalty. 

A Yes. 

THE COMMISSIONER: JI under- 
stand that, and then you discussed another issue, that 
is, the regulatory agency, whether it should come under 
a department, should be independent of any department 
and so forth. I was just telling you what I had found 
in Alaska, and so far as the regulatory agency is con- 
cerned, it comes under one Department, the Department 
of the Interior. That may not mean very much because 
the Department of the Interior may be the ecuivalent of 
three departments in the Canadian government, because in 
the U.S. they have fewer cabinet officers than we do. 

A lot fewer. 

The other question, the other 
thing I found out there was that they have these 
inspectors employed hy the Alaska Pipeline office who 
report to General Rollins and they are in each spread 
in. each camp, and they can shut it down and have done 
so from time to time, along the route, until say, 


conditions were appropriate at a salmon stream to cross, 
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that kind of thing. 

I am not suggesting I know an 
awful lot about it, I'm just asking you to -- whether 
you want to comment on that. 

A The first question was 
the Department of Interior does have, I think, statutory 
control over the federal lands. 

THE COMMISSIONER: Yes. 

A The State is in the Act 
too, because there are state lands, but I don't see how 
you Sod do that in Canada because there are statutory 
requirements for three departments at least, and I 
realize the cabinet can reassign duties, but to my way 
of looking at it, and knowing a little bit about those 
departments, I don't ~think ,itis practical to try to do 
that in Canada, so that the single agency reporting to 
One minister, in my opinion, is the only practical way 
ROT Ts CoN 

As far as shutting it down is | 
concerned, it's a little different in the summer than 
the winter. Everything is white and cold and the 
problems are considerably different in these winter 
Operations, which are entirely contained within a camp, 
where the contractor or the pipeline company supplies a | 


camp, and everybody gets their logistics from that 





camp, and it's difficult to see the environment -- you 
can't get around like they do in Alaska, because a lot 
of places they have a road, and so it's a pretty diffi- 
cult thing for that inspector, and he's not going to be 


alone, of course, but the head inspector at that spread,| 
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living in that camp, to be able to say "That's not good 
enough", and draw that fine line, which is always 
difficult in a construction operation at any time. 
There aren't, in Canada, many trained environmental 
inspectors, and that's a sad thing, but this project is 
going to train them, and there's going to be a painful 
process. But you see, this hasn't been done. 

There are engineers that know 
how to supervise construction, and there are environ- 
mentalists that know the environment, but they're not 
wrapped up in one person and they quite often don't 
understand each other or their language, and it takes a 
long time to train environmental inspectors, and 
although we are suggesting that both the pipeline com- 
pany and the agency do train their inspectors ahead of 


time so that they know what they are looking for and 


how to do it, it's still going to be a very, very diffi- 


cult time for both the pipeline company and the agency. 
THE COMMISSIONER: Yes, thank 
you, thank you. 
Who is next? 


MR. HOLLINGWORTH: I guess I 


THE ACOMMESSIONER? cAblaright. 
A He seems reluctant. 
MR. HOLLINGWORTH: I won!t-be 


very long. 
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Cr. Exam. by Mr. Hollingworth 


CROSS-EXAMINATION BY MR. HOLLINGWORTH: 


Q Mr. Templeton, in Volume 
46 of the transcripts, dated June 2nd, 1975, and more | 
particularly on page 6036, you state "We then tried 
to estimate the chances of success in achieving environ-| 
ment protection in each of these four alternatives. We 
estimated the first two alternatives in which the | 
environmentalists would be on staff, or as consultants 
could be Overrideen by the -- " 


MR. GENEST: Would you slow 


down a little so I can hear? 


MR. HOLLINGWORTH: I'm sorry. 
THE COMMISSIONER: Sorry, did | 
you say 6036? 
MR. HOLLINGWORTH: Yes, Sir. 
THE COMMISSIONER: Oh, we 
then tried to estimate, right. Start there then if you 


would. 


MR. HOLLINGWORTH: | 


Q I will start over again 
then. "We then tried to estimate the chances of success, 
in achieving environment protection in each of these | 
four alternatives. We estimated the first two alter- | 
natives in which the environmentalists would be on staff 
Or as consultants, could be overridden by the hierarchy | 
of financiers,managers, designers, pipeliners, Pours) 
ors, transportation companies and labour unions. This 


has happened many times in my experience, and I found 


that if an environmentalist makes too much noise about 
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1) his concern that he soon gets his terms of reference 


2 | changed to silence him. By the way, I wasn't referring 
3 | in that context to Canadian Arctic Gas Study Limited, 


4 | because they weren't formed at that time". 
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i a a Cross-tvam by Hollingworth 
Cross-Exam by Genest 


This question is getting as 
long as some others we've heard in this inguiry. 


i ‘wonder sir, if “there is 


an implication there that cither Alherta Cas Trunk Line 


Limited or Gas Arctic, the predecessors of Canadian 
Arctic Gas STudy Limited in your experience, have in 
fact, tried to change your terms of reference? 

A Nowi«l’m sOrry af that 
inference can be drawn from that. In no way do I 
suggest that they tried to change our terms of 
ee hie Mey PF sthink T “sadiddar lier) Alberta Gas 
Trunk Line had qone with the concept of an automonous 
independent board at the outset and I think probably 
Mr. Blair was quite instrumental in keeping it going 
for a number of years until it got into the Canadian 


Arctic-Gas “system le Pdor"einter at arr that anybody 


tried to change our terms of reference, 


Q i 4USt wanted to clarify 


that. That's all I wanted‘to ask yowW! ‘Thank you, 
CROSS-EXAMINATION BY MR. GENEST: 
QO Mew Templeton IS ;ast 


wantec to explore this performance bond idea of yours 


a little more to see if I ean undexstand how you envisagd 


it would work. You suggest the amount of one percent 
of construction costs. 


A yes. 


QO And I take it you suggest 


that the cost of that bond, the cost of obtaining the 
bond, be includec€ in the constructor's costs. 
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a Spee Cross-Exam by Genest 


Q Hefwould pay for it. 

my It would depend on the 
regulatory Peopblee cat set the rate base but it's 
usual. 

Q And it would be the 
cost in the Northwest Territories that's how you 
envisage it? 

A eo 

Q Would you separate this 
regulatory authority as far as its juridiction over 
the ae concerned, at the 60th North parallel, 
would you have another body look after these concerns 
south of 60? 

A Wellit may well have to 
because of the way the laws are set up. The permit 
here is through the Department cf Indian Affairs and 
Northern Development lands and so when you get to 
Alberta it's a different -- 

Q It's under the 
National Energy Board, they're both up here they're 
under the jurisdiction of both the National Fnergy 
Board and the Minister of Northern Affairs. 

A mes’. 

Q They can't go ahead on 


a permit with the certificate from the Board? 


A That's right and you can' 


H 
| 
} 
i 
' 
| 
| 
| 
| 


go ahead up here without the -- some kind of permit from 


the Minister of Indian Affairs and Northern Development. 


O Would you not consider 


desirable sir, that one authority whatever it is, have 
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Cross-Fxam by Genest 


i | jurisdiction over the entire project? 
| 
2 | A - There may be some 
3| advantages to that’. 
4 Q For instance, extending 


5 | the authority of the regulatory body tmt you propose 








6 | not only on construction, north of 60, but also 

7 | elsewhere in Canada? 

3 | A Yes, I don't see any 

9 | reason why there necessarily has to be the same one 
10 or that one way or another, I don't think it’s that 
| Bei caree Supposing the National Fnergy Board was 
12) the agency for looking after everything in Alberta. 
13] I shouldn't say everything because I guess the other 
14 | departments for example, Fnvironment and -- would have 
15 || certain duties as well. They certainly have to do 


16 with fish in Alberta, don't they and there probably 


7a sale oe Number of other acts that would come into play 
18 | in Alberta. But I don't see any real reason why you 
19 | couldn’t have an agency in the Northwest Territories 
1 
20 | and the Yukon and a complementary agency perhaps of a 
| ; 
21] different nature to some degree in Alberta and 
22|| Saskatchewan.. 
| 
23 | © Let's see if I can get 
24 | at this another way Mr. Templeton. Did I understand 
25 | the thrust of your evidence in chief correctly to be 


Jot et his. That it's important that there be one agency: 


27) that authority in the north at least not be scattered 
28° amongst several departments who may be working at odds 
29 | with each other? 

30 | ; oA Yes. 
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ar UES Cross-Exam by Genest 


Q ethink Mr. Horte gave 
evidence to the same effect that there should be one 
place where the buck stops. 

A wes. IMObGSGe toltthat 
the buck stopping business but I agree to one agency. 
He I think went further and said it should be the 
National Energy Board. 

Q All right, leaving the 
nature of the identity of the body aside, do you agree 
that one of the reasons why you propose such an agency 
is to avoid concurrent jurisdictions of two or three 
bocies who are competing with each other, where you 
can't get a decision. 

A Mes. 

Q And would thatfproblem 
Sir not exist if you stopped the authority 6f thas 
line at the 60th parallel, or the aughoraty: @fttehis 
body, this iano body at the 60th parallel. Would 
you not then run into the problems that YOourEe Walking 
about, that there are a whole new set of rules. might 
be -- a whole set of conflicts might apply south of 60 
but wouldn't apply north of 60. 

A I think they're going to 
apply anyway because there are Alberta laws and 


Saskatchewan laws and Department of Indian Affairs and 


Northern Development does not have that same jurisdiction) 


so you're faced with that anyway. 


QO Well sir, we're faced 


right now with concurrent authority of three departments. 


Right here in the north, are we not? 
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Cross-Fxam by Genest 


A Les. 

Q And what you propose is 
ena that authority be surrendered to another body, that 
will draw on the fields of interest of those three 
departments? 

A Well, either it's another | 
boc yvor wit she joints bedy),, ves. 

@) SO you want to interfere 
with or change the existing structures of control in 


thes north? 


A For Eis projeer, yes, 





Q Well then I can't under- 
stand why you don't regard that as an objection to your 
regulatery authority in the north, but vou say it’s 
fine in the south, to keep the existing conflict. 

THE COMMISSIONER: thank 
he's saying he can't do anything about Rahs the south 
without sake a Federal Provincial Conference | 

MRS GENEST?* He ‘can do Soeee ee 
about it in the federal sphere. let's leave the | 
provincial jurisdication aside. | 
A Oh I see, you say let's 1¢t 
one federal agency look after all the federal laws, that! 
Volt, De eit m Justo trying to think, I don't know | 
where I'm going to find that. 

Q Much as they would 
in the Northwest Territories. 

A Well -E ontte thank “che 
same laws apply necessarily in the Northwest Territories 


as in Alberta, Maybe I'm getting out of my depth here, 
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LOZ 
but Alberta has a whole different -- has a whole set 
of environmental regulations. 

Q Mr. Templeton, I;m 


sorry, I may be confusing you. I'm trying to keep the 
provincial guLisaictei1on ouc, OL the picture. 

iN Yes, buc 1 don’t know 
how you can because some laws are administered by 
provincial departments, . and they’re a federal law and 
-- Isn't that right. there's some things to do with 
water that are done that way. 
MR. GENEST: = 
Templeton threatened that he would turn this into a 


cross-examination of me, 


Tit COMMITS Sl ONE R= The kind 
of thing you were thinking of applies to road transport. 
where the Federal Government has deposited, requlatory 
powers with provincial agencies across the country, that | 
ceoes occur. A Yes. | 
; THE COMMISSIONER: | 


You have effectively 


evaded dealing with the question, which I can't even 


remember now. 





MR. GENEST: The thrust of 
my question, Mr. Commissioner, is whetheror not 


4 


Dr. -- I'm sorry, he behaves like a doctor, he’s got 


. the learning of a doctor and I keep referring to him 


as Dr. Mr. Templeton, would agree that if there is 


going to be a body that -- a special body in whom 


jurisdiction is placed, to oversee the construction 


of this pipeline from a federal jurisdictional point of 


4 


view, would it not be better that that body have 


authority over the whole project. 
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ee eS C.H. Templeton 
RMN 2). 8. Cr. Exam. by Mr. Genest 


From the Yukon border to the 
49th parallel? 

A It would be better, if 
all things were equal, I really have difficulties 
comprehending all the problems in the provinces. | 

QO Aipleineig htt. reviy, Templeton, 
this started out to be a question about bonds, and I 
don't know how I got into that, but I will try and get 
back on the track. | 

A You hawe) itthevabila tywto 
Make speeches, Mr. Genest. It causes everybody 
trouble. 

Q The bond that you're 
Speaking of, sir, I just have a little dpi vicwitt yi tin 
envisaging how you contemplate it would work. You say 
you have an environmental inspector who would be -- 
who would have a lot of pressure on him not to stop 
the work, so that the bond would put the pressure on 
everybody involved, financially? 

A eS y. 

OQ Nowldve olow, youl sotifar. 
What I don't follow is how would that bond be conditioned, 
as lawyers say, what would cause a forfeit of all or a 
portion of the bond? 

A Well I think to give ine 
very simple example would be if all terrain or we'll 
Say skidoos were used and allowed people to go out and 
these are company vehicles, or that the company allowed 
these vehicles to be taken to the construction site, 


they were used to go out and harass or kill or chase 
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C.H. Templeton 

Cr. Exam. by Mr. Genest 
caribou, that it's quite possible that some kind of 
levy would be made against the company, and against the 
bond. i. 

Q Would that levy be 
proportioned to the degree of damage or injury caused 
by the breach of whatever environmental regulation 
that occurred? 

A Yes, I think you have to 
prove in any performance bond, you have to prove what 
was done, but I don't think that I would accept the 
idea, for example, if you were running on winter roads 
t60%late Intthe spring and/you'got to a°trench; or” yot” | 
made a trench because the snow road had been removed 
and you went over somewhere else, I assume that it isn't 
just the merchantable timber that would be levied against 
you, it's what you have done to the environment is what 
I would try to do, but -- 

Q But you say, you know, 
that this would be in addition to requiring the repairing 
Or the making good of any damage, and what I have 
difficulty grasping is once you have done, you have 
forced the contractor to make good the damage he has 
caused, what additional penalty and how would the 
additional penalty that's put out in the bond, what | 
would that be related to? 

A Well you can't 
repair some of the things. You can't grow the vecet- 
ation, you can't grow a caribou, and you can't repair 
an antiquity. I don't know you levy a charae 


against that, but you could be sure that I could araue 
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T REPORTING 1.70. C.H. Templeton 


Cr. Exam. by Mr. Genest 


very hard, so -- 


O Well I'm just interested 
in your ideas, Mr. Templeton. Would you drop the whole 


thirty million dollars if you ran into an arrowhead 


when you weren't supposed to? 
A Oh no. No, you have to 
-- I think on any performance bond you have to establish’! 


what's been done, but I don't recognize the -- that 


you have the ability to replace it. You can't replace 


Q But you have to put some 





monetary value, by the very nature of your bond, you have 
to put a monetary value on that irreplaceable piece of 


POLLEY. Ole = 


A That's) right, shat is 
rack. 

Q -- what have you? 

A Thats correct: | 

0 And how would you go about! 
doing that? | 

A Well, E think*you doit; | 


you would probably end up in court perhaps, I don't 


know. 


QO You haven't evolved a 


plan to that degree of fineness? 
A No. 
THE COMMISSIONER: There was 

an example given by an archaeologist who gave evidence 

in Whitehorse, you must know his name. 


A Morlan . 
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THE COMMISSIONER: Morlan , 


who discussed how on the banks of the rivers in the Yukon 


where the north was never glaciated, the strata revealed | 


in a quite remarkable way, the history of the people who, 
came from Asia to North America, as long ago as 30,000 | 
years, and he told about a bulldozer making a cut, and | 
erasing in perhaps 5 minutes, a very important archae- 
Ological area on one of these river banks. 

That would be something for 
which there would have to be presumably a severe penalty, 


s 


anc it as the kindvof thing that ‘no one can quantify. 


| 
| 
| 
| 
| 


| 
It's an intangible, but nevertheless you have to try. 
That's I suppose what you are telling us, and you might 
insist upon a very high monetary penalty. 

A Thats rian. 

MER. GENEST: 

) Well again could I pursue 
this? | 

THE COMMISSIONER: Yes. | 

MR. GENEST:* T*will just be 
about another two minutes. 

THE COMMISSIONER: No, go 
right ahead. 

MR. GENEST: 

QO Using Dr. Commissioner's 
example, if that had been done by a bulldozer operator 
who was clearly disobeying instructions, explicit 
instructions given him by the company, he was off on a 
frolic of his own as some of the old cases say, would 


you assess the company ‘with that damage? It's a fine 
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C.H. Templeton 
Cr. Exam. by Mr. Genest 


in reality that you're imposing, because it is unguanti-' 


fiable, so you set a level of fines, as I would under- 
standcit: 

A i IT suppose in these : 
things, like everything else, you have to use some | 


judgment about whether the company had done a reasonable 


| 


job of conducting its operations and living up to its | 
commitments, and if it hadn't, and they hadn't paid any 
attention, I would be certainly wanting to levy it againét 
the company. 


QO If they had been negligent 


in supervising -- 





A Well I am not sure -- I 


always have difficulties with what negligent means, and 


@) Join the club. | 


A -- but I think that -- | 
| 
Q Mr. Marshall says that's 


kept lawyers and judges alive for years. 

A But anyway, if they had 
done what I suppose when they come to judge this cost, 
if it was a reasonable -- if they certainly tried and 
had done everything possible I suppose it might not be 
done, but that is true of all performance bonds, isn't | 
it? 

0) There he goes cross- 
examining me again. I have got to answer I don't know. 
Some are stricter -than others. 

I just have one more question, 


Mr. Templeton. .Mr. -- and I just want to talk about 































7 oe : 
amor . « & 
‘(Rew 


asoni0d: ; oe edtney sods yabiaas it 
-xehau Bliow bes \2ag? go fevell # 952 voy om ,aldet? 
-3i Basse 


~itnstupns 2@t 2% 








gaecs ai savage’ 7 & 


ance dea op evel oy ,sa84 galerie stil ,apaid? 
sidencen=ss s snob bed yetoten ans ‘tort oety: S3uots tasmphut fa) 
eii a go privil be eaeiteredo, aer enttovinos to dot x 
vac Bise }' dec yedo Son ,a aed U2 2) Bae , asnemsiiones Ld 
tagiere ob yvel of pnivecw ylebsatzes ed Singw 1 .notsnedis e 
yYaeqmos ait Of | 

‘spilipen iged ben vers 15 Q i | 
~ pateivisque nt = 
-- swe gon ma |. fish ‘ | ,& 
ihe jameon travif~wpan sarw di iv @pltiwageatb oved zyswis ib 


; Ls 
Gulp ef? aict ; facia 
~— gaAd, 4a4nhF Tf dod -- A 
a'Jea3 evse itsiatet «2s 0 


21804 2c! vile aspbut Gas ezeywal 3tqad 

Bad yvens 21 ,yewvan ged 4 
($202 eid? epbcf of omoo Yor seriw seoqque I Jariw snob 
bas Beir? ylais+za5 veda ti -— eldsnosset 5 Ssy dE 22 
ed gon Jdpim a2 seoqqwe 1 sidieeog paldsyisvs, snob hed 
+'tab ,ehned gonemrrolieq Lig io eowd at sed aod .atob 
| $ai 
“Racia ssor of s19fT 0 i“ [52h Genes 


woot 3'n0b X sowane 09 308 evsd. I. .aheyh. omy patatmaNe: 


ig (-ereto mee + AOIRE EIR 2e r a 


RTA ane me 
A i . 


A WSF RE ORY TF Tabet Te, 10219 





ABY 2, 6.¢. C.H. Templeton 


Cr. Exam. by Mr. Genest 


the composition of the Environment Protection Board just, 
for a moment. Dr. Thompson on that Board,was he the | 
geotechnical Pepreesniat ive, do I understand that 
Correctly? 

A Well we didn't consider 
any member of the Board exclusively in a single discip- 
line. I think I tried to explain that we tried to look 
for T-shaped men, one with one strong discipline and a 
broad view of others -- | 


| 
Q Well accepting: that, 


accepting Dr. Thompson's T-shape, -- 


A It was Dr. Wilinoski 


that objected to his shape. 
@) The vertical bar would 


be geotechnical, in the geotechnical area, is that 


right? 

A Yes, yes. 

Q And I just wanted to know,’ 
Mrs -— as it Dr. Adam? Dr. Adam,.who.gave us. evidence 


On snow roads and so on, was as I understand it, not a 
member of the Board but directed by the Board to carry 


out the study he did? 





A nate seariohnt. | 
Q And his report was to thew 
Board? | 
A Yes. | 
O And.can,.you. tell, me, sir, 


whether it was approved by Dr. Thompson? 
A Well it was approved | 


because all of the reports were approved by all of the 
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Board members, and the report is unanimously signed by | 


all of the Board members. 


‘ 


I imagine that there are items 


in each of the technical reports which is contained in 


the appendices to the interim reports and also the 


final report, that some Board member might not agree 


wholeheartedly with some detail. 


Q Well what I am trying to 


get, sir, is whether Dr. Thompson agrees wholeheartedly | 
| 


with Dr. Adam's evidence? 


because he signed it, 


in Volume 4. 


i 
| 
| 


A Well he certainly -- 

0 Can you help me on that? | 

A -- agrees with the report, 
and Adam's report is an appendix 

Q Well by the report you 


mean the Board's, the Enviyonment Protection Board's 


total report? 


A Well Adam's report on 


winter roads is in that. 


@) 1 don’t? know= Lf 


answer to my question, Mr. Templeton. 


you don't know, 


i 


am 


please say so, but I 


a position to assure 


Adam's report and is 


conclusions? 


Can you tell us, and 


not asking you -- if you 


£-gor an 


perhaps 


don't know, 


would like to know if you are in 


us that Dr. Thompson has 


read Dr. 


in complete agreement with his 
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A He certainly readit and 


he isin general agreement. Now I don't know whether 


I can go any farther than saying in general agreement. 


He might not be in some respects. 
MR. GENES?: Thank you ‘Sir, 


those are all the questions I have. 


What about 


the reason why Dr. Thompson couldn't appear. Did he 
go to the United States? 

; A Be was) %ain.FPngland at 
the time, anc we had a very difficult time aetting 
that group together. We always have difficulties 
having meetings and as you get all but one, you're 
sometimes doing well. 

Q Would there be any 
problem, Mr. Templeton in getting him to appear? 

A No, we're cuitehappy 
co, pauing Dr. Thompson and= DrisBrattaint ait youl se 
request. 

MRS GENESTLA i Thank? youtsir, 
those are all my questions, Mr. Commissioner, 
CROSS-FXAMINATION PY MR. GOUDGE: 

Q I just have two areas 


Mr. Templeton if I could please, You have spoken a 


good deal in your evidence and today about the indepencent 


| 
. . . | 
agency that you envisage. Do you see it coming under the 


wing of any particular government department or will 


it report to Cabinet simply through a Minister? 


A © think tof "it tas reporting 


to a Minrster:< 
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Q Do you agree with me that 


there's a distinction between an agency reporting co. a 


Minister and reporting through a Minister? 

A Fedon"t think I know 
the distinction, no, 

) het me put it) to: you 
this way. An agency that reports to a Minister mght 
be said to be a part of a government department , whereas 


{ 


an agency that reports to through a Minister Simply uses | 
the Minister as its mouthpiece to Cabinet. Does that | 
Beet ton make sense to you? 

A It would be through a | 
Minister that I'm looking to then. 

THE COMMISSIONFR: So that the 
agency wouldn't be subject to the direction of a Minister 
it would be as an independent agency, 15) -that (it? 

A It would be an incependent 
agency reporting through a Minister to the Cabinet. I : 
guess that's it. I'm not too clear on this yet. Isn't 
the National Fnergy Board reporting that way? Throuch 
an Minister. 

Q Through as opposed to fo7 

A Veo well that's what | 
I think should be done in this case. | 

Q isee, Have you given | 
any thought or has your thinking gone far enough to | 
let's say where you think this agency should be located? 
In, the North? 

A Well I think it has to be) 


a structured agency probably at the locations that the 
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l pipeline company uses. In other words you have to have 
2 available in the south, technical expertise of a wide 
3 range who may not be full time but some would be full 
| time. And then you would have to have and I suppose 
5 they would report -- they would havefome kind of con- 
Hl tact with the pipeline company at a certain level and 
=| then at the district offices, say Yellowknife, or 
8 wherever it was. there would be another group, who would) 
< Support the people on the job. 
lo | 8) And what about head 
el office? 
12 | A The head office in 
13] TOrOnto, Ed forget vabout it. 
tal I say that advisedly. 
_ O Now sir, dealing with 
ey the second area I'd like to explore with, you, 
5 -- you have in your research developed and have filed 
a with the inquiry a number of terms and conditions which 
yy really appear as volume II of your report, 
20 | | A Yes. 
21| Q Let me ask you whether 
25 your board went through any methodological exercise in 
Z| acdressing itself to how those terms and conditions 
24 | ought to be drawn up. 
25 || A Yes, we spent a great 
26, _deal of time at this, because we tried to put ourselves 
57 | in the Commissioner's shoes and say how if we were 
ea he, how would we write the terms and conditions which 
aa is required in the Order in Council. And we found 
30 | at the outset a great deal of difficulty and I'm sure 
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i that you all have in reading the transcripts of getting 
2 down to what is important and what is not important 

3 and wnat Js une final figure. “You -kniow = yourget “trom 

4 ornithologists, don't disturb the birds,and you get 

{ something from each discipline comes up with, some 

6 | generalized statements. And it’s only when you get 

* down to the actual case of saying well can I fly over 

/ it at 10,000 feet without disturbing the birds and 
2) he said yes. Then you say all right, how about 5,000 | 
| and you work him down to the level at which you can | 
‘a allow an’ overflight.~ And you have’ to go through that | 
12 | with ever discipline and it's a very soul searching | 

| 

13| sort of a job even in a small group to force them to 
14 come to the conclusion of what you're going to do 
15 and not do. If you're talking to a pipeline company 
16 and its contractors, you have to be very specific, 
x7 They underdand specifications, they understand codes, 
18 | and they dont understand scientific reports and Beperatie 
19 zations and if you give them that, they won't pay | 
20 | any attention to them. “So-Wt you’ Tee going tor teld ther 
21 What LO odo, anc what not= tor do,” yvousaverto-say Lt : 
Zé | very specifically. And so, that 's how we came to the | 
23 idea of a code in the first place. Because: they under- | 
24 | stand codes and they understand the language of them | 
25 | ana so’ 1 think, 2f you" re going! Uo: wrirteany- reports; | 
26 | - you have to know who you are that is -- that you're | 
27 | writing from, your base line, where you're from. you | 
28 | have to know who you're writing to. I think you have 
29 vse an idea, “almost “@ faith “in “your mirid ‘as’ to who | 
30 | itis Vou re Wricing «It to Phere you “se -qoing "td get to | 
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him and you need to know in general what you want to 
say. And we said we're writing this code from the 
basis of a regulatory agency, because we assume that 
your terms and conditions,Mr. Commissioner, are going to 
be passed on to somebody to enforce, SO .we Said, 
we're not writing for you, we're writing for the 
regulatory agency and we're writing it for the people 
in the field and who are making the judgment on the 
type of equipment and how they're going to do the job 
and in language that they can understand. SO. that is 
how we came to work out a code, because this is the 


way the industry uses it. You heard a number of 


references to code CSAZ184, that's a gas pipeline 
Code and all the pipeliners know that. But it 
doesn't deal with the environment. So we said that 
we thought there should be an environmental code, to 
go along with that, and we really would like to see a 
social code go along with it, but we weren't in that 


bieiness SO we didn’t attempt to draft that. So, 1 


think that you're now at the stage of saying, what 
ene, The terms, and. conditions. IT think you told us 


that in May, that you asked us to draw up our terms 


and conditions and -- for Phase I and I'd like to see 


perhaps an experiment tried in doing this because it's 


. the code that we have suagested, we call it Towards an 


| 
aeeatricuit thing to do, I"ve igone through it and | 
i 


Environmental Code and we explain pretty carefully that 
| 
we know it isn't final, we don't want it to be called ay 


Environment Protection Board Code, we'd like VOU Teo take. 


the cover off and throw it away and call it the 


_ 
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1 Berger Terms and Conditions if you would and take it 

2 and work with it. I think you quite often need a first 
draft so that you ¢an throw it out or mend it or do 
whatever you want to, I would like to see that 


Berger Terms and Conditions volume developed with 


> 
ee ee 


6 | perhaps starting with the framework that we have 
provided, as the means and if you find that it isn't 


8 workable to throw it out. 
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| 
1| But to start to add to it the 


terms and conditions that have come out of the hearings 


3 to date on Phase 5 he and we recognize that there will be 
4 | other things that come up later that may modify that, 

5 but it's a lot easier to go back and modify it than to | 
6 wait until the end and you end up with a stack of trans-| 
a Cripts as high as your head, and try to sort out all of 
8 | those things out of that'on any particular subject. 

9 | I think the drafting of the | 
10 | terms and conditions in specific terms is a very useful 
l 


exercise, and I think it's going to speed up the rest 


of the operation, because then we will be knowing what | 





| we are shooting for. We will be knowing, we will he 

14) almost having in mind when we are discussing a point, 

5 | about say caribou, what it is precisely that we are going 
16 | to be looking for, and we'll be having in mind the 


paragraph that is going to spell the specification of 


What you are going to do and not do. 


question was. 





19 | : Did I make my speech, Mr. 
| 
| Goudge, or would you like some more? 
1| Q I'm not sure what the | 
| 
| 
} 
| 


THE COMMISSIONER: Well I 





a think that's good advice, Mr. Templeton, and I think 
5 | Commission counsel and Dr. Fyles and his staff will be 
6 | proceeding along lines very close to those you 
7 suggested. 
si Well any more questions? 
MR. GOUDGE: With some trepi- | 
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| 
1} A How long would 


you like the answer? 
2 Q What I was driving at, 


Mr. Templeton, was in designing terms or conditions, 





5| do you agree that the designer of the term or condition 


6 | accepts a greater degree of responsibility, the more 


Ti precisely the term or condition is drawn? 


[o.3) 


Is that a generalization you 





3 | would agree with? 

an A Yes," I think’ so. 

11] Q Would you agree that the | 
a reason for that is that the more precisely it's drawn, | 
13 | the less responsibility the complier with the condition 
14 | takes? 

15 ! A Yes. 

16 | Q Would you -- did 
17 | you make any -- was that a consideration, was that a 

18 factor that you put in the scales in the drawing of your 
19) code? * | 
20 | A Yes, I think we said in | 
21) the introduction -- I won't read it, but I think we : 
at said that what we are trying to do is to spell out the : 
a performance needed. We consider a performance code | 
24 rather than -- we don't think that it's right -- I 
25 | don't know whether "right" is the correct word. We 

26 | . don't think that you should draw a detailed code to tell 
27] the pipeline company how to do it. We should say we ! 
28 | could try to restrict ourselves as much as we can, to 


the performance that we feel is needed. 


ee I should 


| 
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Cr. Exam. by Mr. Goudge 


mention that we have mentioned always in this discussion 
the Code, or the terms or conditions which would apply 
to the whole aes: but there are many site specific 
requirements as well, and for example, you might allow 
the mining of gravel on one gravel bar, but not on 
another because the gravel bar might be used as a stagin 
area for geese. So you have to draw a code for the 
general things, and I think you have to draw -- well 
our method was to take an Atlas and show with a flag 
right at that particular spot, no removal of gravel, 

and eis is -- we chose the way of demonstrating as 
much as we could by graphic means rather than words, 


and I think that's agood thing to do when you are 


talking to construction people. 


so that s-- 

MR, GOUDGE: The same could be 
said of lawyers, 

A I didn't hear 


the comment, but I can imagine what it is. 


MR. GOUDGE: 


Q Have you 
finished? 

A For now. 

Q Finally, the 


site specific matters that you feel need to be dealt 
with, do you conceive of them as being departures from 
or exceptions to the general code? 

A Well I think 
they are supplementary. I think the code would cover 


all aspects, but there are additional site specific 


| 
{ 
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| 
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C.H. Templeton 


Cr. Exam. by Mr. Goudge 


requirements that should be in the Atlas. 


you shall never rémove any gravel from gravel bars, in | 


I wouldn't like to say that 


the code, because I don't think that would be right, 


notes of your evidence given in June, but I couldn't 


-- I didn't locate them, but if you are here in the 


MR. GOUDGE: I see. Thank you,| 


THE COMMISSIONER: Well, thank 





If you are going to be 


morning, I might have a few questions, if you don't 


MR. TEMPLETON: I would be 


| 
MR. GOUDGE: ~92008otclock, ‘siz; 





THE COMMISSIONER: 9:00 pele 


(PROCEEDINGS ADJOURNED TO THURSDAY, SEPTEMBER 


| 
1975S AT. 9:00 cACM.) | 
| 


LWEST REP IN 4 T 
BURNS a. 
iE 
} 
2 |) 
I 
3| 
4 | 
5 | but I would like to say in the Atlas that certain 
6 gravel bars should not be used. 
7 | 
B | sir. Those are all the questions I have, Mr. 
| Commissioner. 
10 | 
; 
ll} you very much, Mr. Templeton. 
{ 
120 around tomorrow morning, I was going to look at my 
i 
13 | 
14 | 
ac5 
16 mind. 
ee | 
| 
na glad to. 
19 | 
20 tomorrow morning? 
21 | 
| 
22 | in the morning then. 
| 
23 
| 
24 || 
| 2518, 
it 
or 
7 | 
28 | 
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C.H. Templeton 


Yellowknife. N.W.T. 

September 25, 1975 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

j CARSON H, TEMPLFTON: Resumed 

THE COMMISSIONER: Well we'll 
come to order ladies and gentlemen. I have no further 
questions for you, Mr. Templeton, does anyone else? 

Mr. Genest has the right to re-examine. 

MR. GOuGe No sir, I asked 
my question yesterday, and got more than I bargained 
EO; 

4 THE COMMISSIONER: Is there 
anything you want to add, Mr. Templeton, 

MR. TEMPLETON: Well PULe. Just 
happens that -- I'm sorry about this, but I think the 
-- I do have a concern. We were talking yesterday 
about how to write the terms and conditions and how 
I have gone through this with the preparation of this 
code and atlas, . I am concerned about the time it 
takes, or took us,and I wonder if it would ke as a 
suggestion, aes after you do the terms and conditions 
of phase I,which you instructeé us to ao in Maye "rit 
we wouldn't tackle Phase II with the idea that you 
write the terms and conditions first and rather than 
have overview on overview and get -- and then argue it 


out in the hearing process. It really boils down 


.to the specific terms and conditions that are needed, 


and that all the rest, if it isn't going to get into 
a term and conditions, perhaps isn‘t needed, I think 
the participants have all done their homework on this 


and probably could write the terms and conditions now 


in ued -I ,bebeod s*net aqedtseg yenotstoaoo ae t 
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| 
| 

iL and could perhaps as a_ suggestion of how to. for the 

2 mechanics of doina it, it would be to each of the | 
3| participants submit to Commission counsel those terms 

4 and conditions and they could put them in some kind of 

5 order so that they could be put into gradually worked 

6 || into a volume and then brought, -- circulated and let 

| everybody study them and come back to the hearing and 

8 argue them out, I would think that even if that | 
9 were being done, that process were done rather than | 

10 introducing each subject in general, that it would | 

4 take us all our time to get done by March of next year. | 

ae I suppose there are some things that perhaps should be | 

| said that aren't in the terms and conditions, but | 
me perhaps those could be tackled later. It seers to me 
| that if we tackled the terms and conditions first 

16 | we would get right down to the specifics of what we're 

17 Erving to ‘do. | 

18 | THE COMMISSIONER: Well I 

1.9 think that counsel will take that under advisement, | 

20 Lechank “ciat ee have your terms and conditions to | 

ot circulate in advance and to use as a sort of frame of | 

Ze reference for the consideration of evidence in phases | 

23 II and III, whether we can prevail upon them to prepare, 

3 additional terms and conditions, that they want to be 

| considered, is another matter. But I know they'll all 

26 | consider it. Thank you Mr. Templeton, | 

27 | (WITNESS ASIDE) | 

28 MR. GOUDGE: Sir, we propose | 

29 | ans call next, for ay Dr. Peter Williams, a witness : 


30 called on behalf of Commission counsel. 


| 
1 ‘ 
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ve P.J. Williams 


BURNABY 2, B.C. 
| 


IN Chief 
P.J. WILLIAMS: Sworn. 











1! DIRECT EXAMINATION BY MR. GOUDGE: | 
2 | Q Yes, Dr. Williams, you | 
3| have your curiculup vitae in front of you and I will | 
4 ask you in a moment to oo through it briefly if you ! 
5 | would please. | 
6 | Mr. Commissioner, I have cir- | 
7 culated to counsel, the text of Mr. Williams' evidence. 
2 It was prepared in July by Dr. Williams. There are some | 
3 | pencilled changes which appear on the copies that you : 
10) all have. Those changes represent a certain evolution | 
11] ata Deon Williams' thinking between the time the document | 
12] Was prepared in July and today, and he will be elucidat-| 
13 | ing that as he goes through his evidence. 
14 | Now Dr. Williams, if you would 
1s | please, would you tell the Commission a brief outline of 
16 | your curriculum vitae? 
7 WITNESS WILLIAMS: 
18 | : A Yes, I have a Rachelor 
19 of Arts and a Master of Arts from Cambridge University, | 
{| 
201 1954 and 1958 respectively. I'm a Philosophy Licentiate, 
21] and a Philosophy Doctor of Stockholm University in | 
22 | 1969. I carried out graduate studies, 1954 to '57 at | 
23 | Cambridge University and also at Oslo University in | 
24 | Norway. | 
a5 | I was a research officer with | 
26 |" the Division of Building Research, National Research | 
27 | Council of Canada, '57 to '62, and a Research Fellow a 
28 | the Norwegian Geotechnical Institute, 1962 to '65, 


| 
! 
| 
I 
29 | which is under the Norwegian Council for Scientific 
| 


and Industrial Research. 





_ ae 


me 


a¢S0L 
































LYew .2d ,20¥ 9 
| » IT hns usy TO dnoxe me estiv mubaoisis muO0Y coved 
oy 22 videtsd 3L Aovowit op oF tnomom at voy. ‘ten 
_ aaselg bivew 
sven f ,xSAnoteelamoD .3" . ta 
ve ‘ametifit .aM to teed od?  lesmiteo of beveiuo , 
a wean amelie ivdyd viet wi Rersqeca wow St 78 
se4s agteos ods no tseque goidw sepned> bal lioasa 
beufovs azea290 © Saseerget sepands seod?t .aved Lis LOL 
ursob std omit edz nsewred pnianias tamed 11 .x0 at ae 
at Itiw ot bas ,yebed Bos Yivl af Sexsqesq SSY ek 


asanebive wid doyords esor of 28 Jan? nt t! 


ov 4 ,ametliiv .20 wor yb 
sniitue teltd o notated? ody ileo Hoy Blvow ,sesola rei 
cossiy mulvoixxzve xwoy or 

- AMAL LILIA 2acerl¥ : 44 

afonai so eva © , ear A Ler 


ravial) epbi«zdte) mes? etth to sese0" s bas a21A to er 
citaeoid vdeoreliad 6 m't ylewksoeqees S2eL Bos Feet 
+) ytissavied mlodxsos@. Jo tojood ydooeolidd « bas 

sa (B® og DOL (eekbude etaubezp jue betzzeo T Cael 
ot ystersviud of26 gs oafs bas eotevevial epbixdmso 
“lyswiot > 


a — 


‘stv yooltto dstneest so aew 7 
doxsoest tenet .Asaeount peo obtained 
+s wollet sioveeeaA 6 tae <0" OF sail fu 


28° of. S01 one 
oi¥éanetae 202 Lions 
= a ae 7 


a , 


NMCEWEST Serio eae TLo2z3'5 
erp ee era P.J. Williams 


bo 











In Chief 


I was again a Research Officer 
in the Geotechnical Section of the Division of Building 
Research at N.R.C.' 1965 Cor-"699 I then became an 
Associate Professor in the Department of Geography of 
Carleton University, and in 1971 I was made Professor. 

I was engaged from 1957 to 1969. 
primarily in government research, but also on occasional 
studies for special projects. From 1969 I have been 
engaged in teaching and in research in the ceotechnical 
science program at Carleton University, which is a pro- 
gram aipuoreda under contract with industry and covern- 
ment sources. 

I have been a lecturer at 
universities in North America, United Kingdom and 
Scandinavia, and I have some 40 publications in the 
fields of soil physics, slope stability and especially 
freezing and thawing of soils. My doctorate in 1969 
was awarded on the basis of a published monocraph which 
was entitled "Properties and Behaviour of Freezine 
Soils". 


H 


! 
I'm the desiaqner or co-designer| 


of several instruments and procedures used in laboratory 


On PieldGinvest ications 6f tfrost'taction&Y My current 


research is concerned with frost penetration, thermal 
properties of freezing soils, thermodynamics of soil 

freezing. | 
I might add to this that I come! 
from England because I am currently at the Scott 


Polar Research Institute in Cambridge, England, on a 


year's leave from Carleton University, and I'm enaaged 
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in studies of properties of earth materials at the Scott | 


Polar Research Institute in Cambridge. 
aie Q Thank you, Dr. Williams. 
Now, if you would please, could you turn to the text of 
your evidence and if you would be good enough to 
deliver it to the Commission? 
A Yes, the phenomenon of 
frost heave is usually understood as occurring when 


water moves owards a freezing soil such that the freezin 


soil comes to have considerably more ice, usually in the, 


6 


form of layers, or lenses in it, than the amount cf 
Water the soil had before it was frozen. AS a consea- 
uence of this extra water, that is ice, the freezina 
qround increases its volume and gives frost heave. 

Now, the first picture, if we 
could have that please, simply illustrates this point. 
The fact that the water moves towards the freezing zone 
in this way must be due to an affinity or pulling force 
exerted by the freezing soil on the adjacent water. 
This has been understood, of course, for many years now 
and the reasons for the freezing ground having this 
affinity for water are fairly well understood in general 
principle from a scientific point of view. 

It isn't necessary to go into 
great detail on that point but it will be apparent that 
we should be apply to apply sufficient force or loads 
or pressure to the freezing soil to completely overcome 
these forces which are drawing the water to the soil 
that it's freezing. That is to say, if we apply 


sufficient pressure we:.can simply stop the process. 
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This pressure, which is illustrated in the next picture : 
please, is of course, what has frequently been referred 
: | 
toias the, shut-off,or: cut-off pressure. You see the ice 
is not accumulating, extra ice, because the pulling | 
forces have been completely counteracted by the applied | 
Shut-off pressure. | 
I want to direct vour attention 
to the processes which are actually going on in the soil} 
to the nature of the pulling forces, that is the nature 
of the forces which are trying to pull or hold the 


s 


water in the freezina soil, because clearly the macni- 


| 
tude of the shut-off pressure necessary to prevent or | 
reverse the flow of water is determined by the freezina | 
soil's ability to draw in water. The maximum pulling 
force the soil can exert is ultimately the shut-off 
pressure. Until perhaps ten years ago, it was rather 
generally thought that the pulling forces were generated 
riaht at the boundary between the frozen and the unfro- | 
zen soil. It was the act of freezina which gave rise tol 


these pullinoe forces which we have to overcome by 


applying shut-off pressure if we want to stop the frost 


heave. 

Now, people regard frozen 
ground as a pretty well impenetrable substance, and it 
seemed most unlikely that the flows of water could 
continue right up into the frozen aground. The only 
place where the water and ice could be accumulating, 


so it seemed, was richt at the border of the frozen 





layer. However, more recently very detailed studies 


of freezing soils have shown that not all the water | 
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turns to ice as the soil is frozen. Indeed, even at 
temperatures several deaqrees below 32 degrees Fahrenheit, 
quite alot. of sex te remains unfrozen in many soils. 

I have tried to illustrate this 
in the next diagram. It is only a diagram because it 
isn't really possible to show clearly on a two-dimensional 
-- oh, this one, pardon me illustrates the old idea that 
the ice lenses developed only at the boundary between 
the frozen soil and the unfrozen soil. But as I have 
said, we now realize that there is water within the | 


e 


frozen soil and if I can have the next picture, I have 


tried to illustrate this in this diagram, and it's only 
a diagram because it's a two-dimensional picture of a 
three-dimensional thing, but what I have tried to show 
is that around the particles and in small spaces in the 
frozen ground, there's quite a lot of waterpand that is 
the colourless, the blank areas, if you like, and that 
in the larger spaces between the particles, there's 
ice. ‘That's the blue coloured stuff. 
This is roughly the situation 
that we have in frozen ground, at temperatures of say, 


25, 27 or 30 degrees Fahrenheit. Now we wonder what 





all that water is doing there side by side with ice at 
temperatures below the freezing point, and I think I 
can only say that the properties of the water are some- 


what changed, because of their proximity to the small 


soil particles. It's a complicated business and it 


doesn't really concern us here. 
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| 
, | 
| The effect of the water being ! 
| there is very important. : 
? The existance of this reroren 
v water is established beyond any doubt and many 
| investigators have developed various methods for : 
ei] measuring the ouantity of water present in different 
- soils and we can now say with a considerable degree | 
a of accuracy just how much water will be frozen and | 
| how much will be liquid water in a particular soil and 
iy how much will be frozen at various temperatures below 
Fi a2 averecs Fahrenheit. 
12] This raises a very important | 
aa point because if the water is moving up to the frost | 
a] jine as shown in my earlier diagrams, why should it 
ed stop there. Why should it not proceed to infiltrate : 
fe | slowly into the frozen ground between the ice and | 
an the particles. Indeed we know now that the water in rigies 
18 | ground is quite free to move. I mentioned that its | 
is | properties were somewhat changed by its special | 
28 Situation, but certainly ita ability to move isn't. | 
re Quite recently several investigators, including ee pert rd 
= in our own laboratory, in Ottawa,have demonstrated the | 
2 manner and to a significant extent, the rate at which 
24] the water can move in the frozen soil. 
23 Most people here are 
ze ‘aware of the motion of permeability of soils and an | 
"| the next picture shows measurements of the permeability. | 
“8 That is the ability of water to move in different kinds | 
29 |} 
ud of frozen soil. You will see that the permeability | 
30 | 
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| 
l given on the vertical axis, are decreasing as the 
, temperatures falls which is the horizontal axis. The 
ru horizontal axis is given in both degrees Centigrade and | 
4 degrees Fahrenheit, and as the temperature Gales, “the | 
e | hydraulic conductivity values are falling. | 
6 | But there is still a significantand measurable hydraulic | 
a conductivity several degrees below the normal freezing 
Q point of water which is the zero point on the hori- 
Fs zontal axis. | 
10 Although there's quite a lot of | 
Ll | discussion as to the exact mechanisms of the movement, 
aot | and the details of the process, it is quite definitely | 
£3) established that water can move in frozen soils. 
al Now the next and most important 
i15/ point I want to aa Se A=! | 
46 THF COMMISSIONER: Excuse me, | 
17 | Dr. Williams, I'm terribly sorry to interrupt you, but | 
2 are you saying that the water in the frozen SOLE £0F 
19 reasons that, I think you said were too complicated or | 
20 somethina, is Ade converted to ice, even though that 
a} is what you would expect, what all of us would expect. | 
2D | A Thats correct. 
ae Q amd it continues” to 
2A | move? 
25 | A If it wants to yes. 
26, : Q If it wants to? 
27 A If the circumstances are | 
28 || such as to initiate a movement of water, it will move. 
29 | | The next point I want to raise| 
30] and the most important is also referring to rather es 
, | 
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research 
/and actually it's a large body of research, spread over 


some ten or more years, relates to the pulling 

forces which the freezing process generates and which ar 
basic to the whole question of whether frost heave 
occurs and whether it can be stopped. 

Now up until fairly recently, 
these pulling forces, as I said, were believed to be 
effective at the frost line, the boundary between the 
frozen and unfrozen soils. That is where the temper- 
ature 32 Degrees Fahrenheit. But if the water occurs 
well into the frozen soil, as I have shown, we are 
faced with a question of whether at the lower temperatur 
30 degrees Fahrenheit, 28 or whatever, within the 
frozen layer, perhaps the water there is subjected to 
much greater pulling forces. Indeed, it seems to be 
quite definitely established that this is the case. And 
in another diagram, the next one please I show a piece 
of frozen soil, and on the left hand side of the piece 
of frozen soil, I've listed some temperatures which woul 
quite well exist in’that piece, of frozen, soil.» ait 's 
a temperature gradient therefore, and on the right hand 
side I've simply put the magnitude of the pulling forces 
which are assocated with the water at the temperature 
corresponding. 

| Now the pulling forces are the 
forces that we're going to have to overcome by applying 
shut off pressure if we are to completely stop the frost 
heave. But if this is the situation, as I have shown 
it here, exactly which pulling force? Which shut off 


pressure do we have to apply? How does it relate to the 
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i values I've shown? F.ow does the shut off pressure relate 
2 to the several values I have shown? | 
3 gee Well there are many investigators 
4 around the world who are in fact studying the same | 
s phenomenon. They don't always refer to shut off | 
6 || pressures but there have been many experiments along | 
ty 
| Similar lines and it has been observed rather frequently, 
3) that it is very hard to define precisely the shut off 
9 pressure, That is to say, if a sample is cooled more | 
10 rapidly or more slowly, or if a test is continued for 
7s much longer periods of time, apparently a somewhat | 
12 | cifferent shut off pressure, often much greater, is | 
is required to prevent a continuing flow of heave. Faced | 
eel with this problem of there apparently being different 
1s values of shut off pressures depending on the time of 
16 | freezing, the magnitude of temperature and temperature 
| gradients and so on, investigators have arrived at a 
18 consensus of opinion as to what is happening. Under | 
19 | one set of conditions, the pulling force, which is | 
20 also the expansive force o£ frost. heaving. is. that. for | 
37) one temperature in the soil, and under different pond Lie 
ny in another part of the soil, a different temperature is | 
23 effective, and thus there is a greater shut off pressure | 
Bal requirec. Although the figures we have are rarely : 
25 | sufficient to enable us to predict what will occur under | 
36 | . @ given set of conditions, it does appear for example, | 
aa reasonable, that if freezing temperatures are maintained | 
28 over a very long period of time, then the higher pressurd 
29 pulling forces, oe larger pulling forces, implying the | 





higher shut off pressures, will often become important. 
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They are less effective if only a short time is 
available because the hydraulic conductivity is much 
reduced at the lower temperatures and it simply takes 
a long time for the pulling forces to be transmitted, 
for the water movement to occur within the frozen soil, 


and for a significant quantity of water to accumulate 


and for expansion to thus occur at these high pressures.} 


YOu will remember, of course, 
that the water which gives rise to the frost heave when 
it is turned into ice, largely has its origin outside 
the frozen layer and it is drawn towards the freezince 
soil, which I am now saying it enters, but once within 


the frozen soil, it moves very slowly. 


If we consider a soil in which 


distance is large, between the edge of the frozen soil 
where we actually are measuring pulling forces, and a 
Point within the frozen soil, with a temperature of 

say 28 degrees Fahrenheit, it seems reasonable that it 
would take longer for the effects of the strong pulling 


force, at the 28 degree Fahrenheit temperature, to be 





| 


} 
( 





| 


the 


felt. In other words the distribution of the cemrens tt 


in the ground and the distance from the border, that is 
the boundary of the frozen layer, also seems to be 
important. That is why, if we vary the termal con- 
ditions or extend the length of our experiment, we tend 
to find different shut off pressures are required. We 
have to apply different pressures usually greater with 
time, to maintain the state of preventing flow of water 
into the frozen layer. 


Actually, to totally prevent 
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heave, we have to extrude water from the freezing layer, 
and the freezing layer in this case, of course, involves 
soil at various temperatures 29, 28 degrees Fahrenheit 
and so on. 
Now while we now in a 

qualitative sense about these phenomena. as yet we 
do not have enough knowledge of the figures involved to 
be able to predict very accurately exactly what shut 
off pressure would be needed for a particular set of 
circumstances. What we do know,is that experiments 
carried out over short periods of time, or in a very 
limited set of thermal conditions, do not often reveal 
the greatest shut off pressure that may ultimately be | 
required. I emphasize it's quite difficult to predict | 


what ultimate shut off pressures may be required, in 





particular cases. 
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But the fact that they may be 
very high is not simply based on hypothesis or theory or) 


an extension from‘our knowledge of the fact that there | 


is a greater pulling force at a lower temperature. There 
is some direct experimental evidence. 

Perhaps the best is from a | 
paper by Hoekstra, written in 1969, and I would like to 


show two illustrations. The first one which is the 


next -- pardon me it's the slide, and the first illustra- 


{ 

tion then in this context, is of a series of photooraphs, 
Le | 

that Hoekstra took showing the development of an ice | 


| 
1 


lens within the frozen:ground, so we know it's not only 
right at the frost line that water accumulates to get 


these ice lenses. 

THE COMMISSIONER: Dr. Williams, 
the theory as we were given to understand it, was that 
water was drawn toward the frost front, toward the 


frozen soil. Then the water drawn toward the frost ieone 
was converted to ice at the border, so to speak, and 

that gave you an expanded volume of matter trying to 
occupy the space that a more limited volume had occupied, 


so you have got the phenomenon of frost heave. 
| 


You're saying, as I understand 


ies that itaidoeshit gustioccurithere, that water actually 


| 
May permeate the frozen soil and lenses be created once | 


you have crossed the border? 
A Exactly. 
Now in the picture, the frozen | 


Le cna isol lt column, this is taken from a paper and the, 


text of the paper explains that the column of soil which 
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is shown five times in repetitive photographs here, is 
about two inches or something like that in height, and 
the upper part of‘the column in each case is unfrozen 


soil, and the parts below the arrow that one sees at 


| 
| 
| 


| 


the side of the column in each case, the part below that) 


is the frozen soil. So we have got frozen soil at the 
bottom of the column and unfrozen soil at the top. 
The ice lens is the sort of wiggly thino looking like a 
graph or something, but it's actually a tenth of a 
degree in height, and a tenth of an inch, or something 
like ener in height or thickness, and it lies within 
the frozen soil, because the arrow is always above it. 

We start at the upper left 
picture which was taken first, and the ice lens is just 
within the frozen soil, and then the next picture which 
is A2, is taken a little while later and the ice lens 
has grown somewhat, it is also erdone te further within 
the frozen soil, because the frozen layer has become 
somewhat larger. You we, the frost line has penetrated 
as we say a bit further, and in A3, the lens -- same 
lens is even further within the frozen layer, because 
the frost has penetrated further in. A4 and so on, 
and the ice lens is getting bigger all the time, but 
the important thing is that actually the temperature of 
the ice lens was being made colder, and so each photo- 
graph is not only successive in time, but the temper- 
ature of the ice lens is falling. The text explains 
that. 

Now, the text says a sequence 


of photographs of a growing ice lens formed at cold 
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plate temperatures. Now, you can't exactly measure the 
temperature of the ice lens because you can't get any- 
thing in there to measure it, but the bottom of the | 


| 


sample constitutes the cold plate, that's where it is | 
being cooled from, and it's quite clear that if the cold| 
plate gets much colder, then the whole column is becoming 
colder, and the ice lens is getting colder, and you can | 


calculate what the temperature of the ice lens is 


quite reasonably. 
Now, Hoekstra didn't have an 
cad Wively long time available for his experiments 
either, but he nevertheless managed to make measurements 
of very high heaving pressures. He called them expan- 
sive pressures, heaving pressures, he didn't use the 
word shut-off pressure, of course, and -- but these 
high heaving on expansive pressures are, of course, 
the shut-off pressure. 
Now, the next overhead, if I 
could have that. phease. The overhead shows the expansive 


pressure, heaving pressure as developed at the time of 


the different photographs successively, so that the 





next picture which will come on in a minute, shows the 
heaving pressure as a function of the temperature at 

the ice lens. 
this because I'm directly reproducing what Hoekstra said, 


Now, I did havep slide made of | 
| 
{ 


but unfortunately the slide didn't get here, so I have 


copied from Hoekstra's paper by hand, and that's why 


} 


the units are different. We have got decrees Centicrade, 


: | 
which is what he used,:.and negative degrees Centigrade, 
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which minus one is about 30 degrees Fahrenheit and so 
on, and the Pe ceuuamand ch is the heaving pressure, is | 
in pounds per eoaae anch. That's rather important, 
because if you want to make it into pounds per square 
foot, which is the unit more commonly used by engineer- | 
ing workers, you have to multiply them by 144. And you 
see, the heaving pressures are very high. As a matter 
of fact, they are exactly what we would expect, in 
theory. A very interesting experiment. | 
The heaving pressures, you oom 
eerie incunese as the temperature of the ice lens 
fell, so there are about 800 pounds per square inch at | 
about minus 4 or so. | 
I might add that Hoekstra was 
able to do this by having a very sharp temperature grad- 
ient across his sample. The gradient was such that the 


temperature varied by several degrees Fahrenheit over 


an inch or something like that, and of course this is 


not a‘natural condition, at least it's not one that 
one would find very frequently, but it does show that 
indeed ice lenses form, producing high expansion press- 
ures and pulling forces, because they are the same thing | 
essentially, and the hich values of these forces, expan- 
sion pressures, shut-off pressures, that have to be | 
applied to counteract the pulling forces. The high | 
values, therefore, of shut-off pressure are as indicated 
here. | 
His experiment proved the | 
theoretical and experimentally derived relationships | 


that had already been arrived at, theoretically and more 
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indirectly, relating the forces, the temperature and | 
the fact that the water is indeed free to move if only 
slowly in the aebeen soil. 

Somwhat tdovraide thesexscientatic | 
findings imply for the case of the cold pipeline, which 
will of course, cause freezing of ground around it, and 
I'm talking now of points where the pipeline passes 
through initially unfrozen ground. I want to refer to 


the long period of time involved. I should be the first. 


| 
/ 


to admit that we shall only know precisely what goes on,. 
what kind of ultimate shut-off pressures might be re- | 
quired, how much heave occurs and so on, in the case 
of the pipeline, after ten, twenty, thirty or as many | 
years as we are interested in. But of course, precisely 
the same can be said of conclusions which may be drawn 
by others from their experiments and which, in the case 
of the experiments which have been described in detail 
to this Commission, apparently lead to rather substan- 
tially different conclusions than those which I am 
inclined to make. | 
It is my opinion that signi- 
ficant heaving would tend to occur over many years 


unless it is counteracted by’ increasingly greater shut- | 


off pressures that is increasingly greater than the 





values that have been proposed on the basis of the 
experiments by Northern Engineering Services, described 
earlier to this Commission. | 
I believe that the upper value 
for the required shut-off pressures of some 3,000 psf 


that has been suggested, is unreasonably optimistic for 
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im Chiee 


at least some soils and some sets of conditions. In 

my view, Northern Engineering Services in their investi- 
gations have eae somewhat narrow and strictly 
empirical view of the subject. Because of the neces- 


Sarily limited time for their experiments, it is not 


| 
| 
| 
| 
1 


Surprising that shut-off pressures of the magnitude they | 


suggested were sufficient in their experiments to reduce 


the flow of water to the freezing zone very Slonificantly. 


However, the information I have seen does not convince 
me that they succeeded in totally stopping the heave 
ina nfm of cases, and indeed, examination of some 
of their data suggests to me that while the freezing 
process was, as of course would be expected, procoress- 
ively slower and slower as the frost bulb enlarged, the 
amount of additional ice being included in the frozen 
soil, in each layer of frozen soil, was actually 
increasing. 

Thats, alenough the rate of 
freezing was slowing and thus the rate of heave becom- 
ing smaller, over a long period of time each additional 
layer frozen would have progressively more ice. Again, 
we can say that if there is virtually no time limit- 
ation, then we can expect very significant heaves which 
could only be prevented by much greater shut-off press- 
ures than those of 3,000 psf or so that are indicated. 
If, therefore, one admits that on occasion, and after 
sufficiently long periods of time, larger shut-off press 
ures are going to be required or, if they are not 
achieved, significant heave will occur, then all the 


problem areas, such as transitions between non-heaving 


| 
| 
| 
| 
| 
| 
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1 | soils, perhaps rock, and heaving soils, or between earth) 
| materials having different rates of heaving, the situat- 
3 ion in palsa bogs .and so on, are all made somewhat 
4 | worse. 

H 
5 | In conclusion, therefore, I 





6 would say that particularly where the cold pipeline 

728 passes through the discontinuous permafrost zone, that 

3 | is where it passes through alternately frozen and un- 

9g | frozen soils, in my view the potential problems are | 
| 


s 


| 
10} rather greater than indicated from the interpretations 
i which Northern Engineering Services have placed on their | 


12; own experimental and theoretical work. 
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1 Q Dr. Williams, you have 

2 | briefly mentioned situations where large differential | 
3 heaves may occur. , I wonder if you could elaborate : 
4 | on the matter, particularly with reference to the 
> | potential pipe deformation in excess of the limits of | 
6 permissible curvature laid Gown by CAG. What kinds of | 
7 | Situations have the highest potential for differential 

8) heave? | 
9 A Well firstly. I think | 
10 that one should be aware that the two and a half feet | 
11] in 100 feet permissible curvature of the pipe can ke | 
12 | misleading. I don't think any of the specialists | 
13| involved really think that there will be a uniform, | 
14] smooth, slight curvature of the pipe over the 100 | 
15 | foot lengths. Rather we are ooncerned with inflections | 
16 over relatively short distances, and if one instead | 
17, talks of three inches in ten feet, one realizes that the 
18 guidelines are guite demanding. Now an example of a | 
19 | particularly bad situation would, I believe, be where 

20 the pipe rests on bedrock. or perhaps coarse gravels, 

21 that is something not very susceptible to heave at all | 
22 | and then moves into very susceptible material, so that | 
23 one might have a transition from rock and proceeding | 
24) further into say fine silty material. Now there will 

| be no heave where the pipe lies on the rock, and to ensure 
26 | - that in the first ten feet in the silty area, there not 

a | be three inches of heave, that is very difficult. Most | 
28 | people experienced in frost heave certainly wouldn't : 
29 regard a three inch heave as large and yet this heave | 
30 | must to meet. the guidelines be preventec by some means, 





| 
| 
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l presumably in the eyes of Northern Engineering Services 
oH by application of shut off pressures. To keep differen-| 
Fe tial heave down to three inches in ten feet at points | 
4 of transition between heave prone material and those | 
= not prone to heave at all, is a very demanding | 
6 | requirement. | 
4 | OQ Then could you tell us 
8 where the water comes from that contributes to the 
9 frost heave and in particular, comment on the concept | 
10 ~ containe@ in the evidence of the Foothills Engineering | 
an and Construction Tanel, pace 9 of "Water Migrating | 
a hi towards the Freezing Front from the Unfrozen Soil | 
13 | Beneath"? : 
val A Well the water providina | 
les the heave in the frozen ground has its origin primarily | 
16 of course, in the adjacent unfrozen ground. In the 
17 case of a cold pipeline, the water will move both from | 
18 below and more especially from points to the side of the! 
19 | pipe, that is not directly below it. i 
20 | Having stressed that, I'd Lake] 
Da to point out that one may indeed have heave where the | 
»> ice lenses are growing solely with water released by | 
23 compaction of the soil materials. And indeed. one may | 
4 also have significant heave simply due to containece | 
25 | water, water that is already in the soil. It doesn't : 
26. . have to move to the soil. 
ey THE COMMISSIONER: Excuse me, 
28 I was trying to read along with you and I -- did I lose | 
29 | you? Forgive me. oui commented on the Foothills | 
30 suggestion about water moving from soil beneath the un- | 
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| 
i frozen soil, you appear to reject that and then you said, 
2 now when freezing is fairly rapid and that's crossed : 
3 out, where did you, go from there? | 
| A im sorry, 1 den’ t | 
5 | reject the idea that water -- did I understand you to 
6 say you thought I had rejected it. 
7| Q Well, you did lose me, 
o A The water providing | 
9 | frost heave mostly, in general, comes from adjacent un- | 
an frozen ground. Now it may be directly below, but if you) 
11] have got’a pipe the thing has got sides as well and it | 
12] can come sideways as well. | 
7) Q A erat. 
14 i MR. GOUDGF: | 
15 | Q Then you go overfthe 
ag page, Dr. Williams and continuing your answer, and | 
17 it, yOu GC pick it up there there.please. 
18 : A Yes, well having jevessed 
19 | tiac that s the general state of affairs, I would | 
20 | really like to point out that one can have heave where 
21 the ice lenses are growing solely with water released | 
22 by compaction of the soil materials. So as it freezes, | 
23 water is pulled out from the pores of the soil, to | 
24 make the lenses but it doesn't really have its origin 
25 | any distance away, it's simply water that is right there, 
26 | - but it's being pulled from the little pores into the 
27 layers of ice. | 
| Even more so, we don't 
=| Eoeeetiy have to have it in layers of ice, just the | 
| 


freezing of the water right where it finds itself, the | 
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water that is already in the soil can or does produce 
an expansive effect because as everybody knows, when 
water freezes, there is a ten percent volume increase. 

this means according to some fairly simply 
calculations I think, that, for example a 30 foot 
Giameter bulb, frost bulb, around the pipe, could 
expand enough for this reason alone, to lift the pipe 
an unacceptable amount, essentially. 


Differential uplift will 


occur where ground conditions change substantially in 


excess of three inches in ten feet permissible, it 
seems to me, because of the -- in certain cases because | 
of the contained water. 


Now this last aspect which 


I've been stressing, isn't exactly frost heave as I 
defined it initially. 

Q What you're talking about 

| 


| 


therenDr /\wiliiams) take at is) the freezing ofthe 


water in place? 

A iat is traoht. 

Q Just.-to ‘insert ‘in-'your 
prepared evidence I wonder if you could tell us whether| 
in that particular area. relating to the freezing of 
water in place your thinking has evolved over the 


{ 
| 
| 
last short period of time. 
A Well, when I prepared 
| 


these notes, back in June or so, I had rather overlooked '| 


this. I certainly knew about it, put it that way, but | 
I dia the calculations since then and I feel that I'é | 


underestimated this point, so I wanted to bring this in. 
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| 
l I've done a bit more thinking. | 
2 | Q I take it that that 
- thinking adds to the importance of the freezing of | 
4 water in place as 2 contributor to frost heave? | 
: A Well it's an aspect chat | 
6 | mustn't be overlooked certainly. 
7 | Q I wonder if you would | 
8 consider,-what you would consider to be the field 
9 situation that would produce the Loe heave and what | 
10 | kinds of soil are "worst" and how important the | 
11 natural ground water head or ground water level is, ae 
12 | iffyou could tell us about a chilled pipe under a river 
13 in that context? 
14 A Well when you speak of 
15 the. largest heave in a field situation, I. think it is | 
| 
16 necessary to accept that clearly a technique can be | 
17 | applied to reduce heave in some degree and the absolutely 
18 largest heaves that can occur in nature, can usually | 
19 be counteracted by quite modest shut off pressures. 
20 I Penk the question really is, -- 
ay THE COMMISSIONER: Excuse me, | 
a0 do you mind stopping there. We heard this evidence, I | 
23) think back in,May and its not. all together easy to | 
a recall: it..¢What, are; the:measures that, --. Arctic Gas | 
25 | propesed to number them, but what measures do you have f 
et _ in mind that would counteract the frost heave that would 
az induce the appropriate shut off pressure? 
> i A With particular reference! 
29 | to the things that could occur natuneliyvi.« to .givera | 


| 
30 | particularly bad situation, if I understand you, right ae 
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1 Q Maybe I’m forcing you 
2 | to -- maybe you're coming to this but you say here, 
7 when you speak of the largest heave in a field situation, 
1 I think it is necessary to accept that clearly techniques 
5| can be applied to reduce heave and the absolutely 
| largest heaves that can occur in nature can usually be 
7 counteracted ky quite modest shut off pressures, 
cm Now are you -- what technicues 
9 are you thinking of that need only apparently induce 
46 | quite modest shut off of pressure to counteract even 
ei the largest heave. 
12] A Well, strictly speaking, | 
13 | as I understand it, the shut off pressure is an applied | 
\ 
iv tt pressure to the surface of the ground anc that's one way 
15 | of stopping heave, you only need a reasonable value 
16 of shut off pressure. then you put it there, a pile 
17 | of earth. But there are other ways of 
a stopping frost heave. well known to highway engineers 
19 and it might be drainage for example, in Teepe building. 
20 Another thing is just to go round the bad eee He | 
ai don't even tackle it. I mean that's getting over the 
22 problem toc. But what I'm referring to here about N 
ESE 
33 the lamest heaves, those of us who study frost heave and! , 
24 | tnis kind of thing, it kind of as a little game we have | 
36 | to find the biggest heave that ever occured in nature i 
26 | , sort of thing and I've seen pictures of frost heave that | 
27 | has occurred in potential highway sites in one winter | 
28 | of five,six feet of solid ice. These are curiousities | 
a8 4 and in fact, it’s rather easy to stop that sort of | 
30 | thing, to drain the area, or put a little load on, it | 
————— | 


‘aad mstcLi 2 




































é 
a 


voy palaye? mT oda ge = 2 5a¥s 
axed yse vey sud ei) 69 primoo oi‘aoy odyem ~= 93 

or favtia Bist? a Bt ernod deouts ! ont Yo dsoqe voy aanw 
wvoirisss vixeela fads Hypso0e OF Yiseeased et $f cintd? 1 
vissuldads 443 bee avant soubor of betiags sd a69 | 

si {fever aso erate a8 diese wed “seag eevaend Jeopisi 
,essuauerg 230 Juda feobom stiup yd betdostednve> (1 5 

| 
snebrz ¢lieessegqe ying Sen tod3 70 pniwaidd ooy sts 
asve Jondvsinvieo Gt stuidése Yo Wo Goede sJdsbém sFtup 
-svsed J@eprsl od? 


mm? “ 


“> 


J0tadioadt tatu = wor ata wor 


mitteoqe vyitoiaga . rie" u 
eiinoée ns 2: savenoty 120 sude eds 72 bastexsbhaw I as 
vee 940° 2 2sdt Sane Onvoge, aid Lo ecaltiue e47 oF stussst4 
silse 9fdeqenset « henn “ifte voy ,eviert pitqdose Jo 
elie s ,szatd 42 Joq LOp wait . simgeasq WI0 Pore ao 
Shvayey satso STs Syortt’ gov .ti?zze to a 
suserlor19 yawdotd ot swore Ifow lavead Yeort patqqosa 
inickiod yeydpid nt , elquexs +o% opanlstb sd drigim If Ban =e 
: a aan osd odt Davet om Of teur 84 poidd sx9sdsonh | 


, 
Pett tava patidep e‘ysify nesm I tf efidosd neva 3'nob 


y 


x junds s1ed of prtxrretss mt aadw Gud cox matdorg 
oan o¥8ed teor? Ybude ofw au Yo ea0dd (eevaed Jeguel off 
aved ov gmeo oI331f s ef 26 Snid 4) \paidd to Saixt eine 


969 


eiwwism ni boxrw9ve reve Geld avecd rt bial me 0 ey, 


se+ntw ono ab easie yswioilt ih seal asemeetit 
| asttisuobiws ots saeHT .99t Bifoa ne aed 


to fr0w seuphearsoh iisenie pene fe Bec Bb 
. ae | of ofvees a juq 8: par 7 
i a 







ALLWEST REPORTING L-TD. Ei. Williams | 
BURNABY 2, B.C. In Chief 10258 


1 wouldn't occur. 


does not move towards the frost frontit moves away 


2 | Q Drain it so that water 
somewhere? 


A Yes, and our drainace is 





in effect like putting shut off pressure, because you're 
i 


Tes got ‘a bigger job) to do and 1£ it's not up to it, 


7 | making it harder for the pulling force to pull the water. 
it won't manage to do it. 

| 

| 

| 

| 

{ 

| 

| 
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So I think really what the 
question is is what field situations are likely to 
produce a requirement for the largest shut-off pressures, 
to maintain a satisfactorily low level of heave. Pardon. 
me, I am not quite sure how far I have come in mv 
answer. 

Q I think that's where you 
were, Dr. Williams. 

A Well let me just say that 
again then. 

What are the field situations 
that are likely to demand that we in fact produce the 
biggest shut-off pressures that the enoineer has aot to 
produce, that's what I'm saying here. Now, the largest 
shut-off pressures are associated with the freezing of 
soils at temperatures below 32 degrees Fahrenheit, and 
that is freezing of the unfrozen water in the frozen 
soil at some temperature below 32, and it seems on the 
basis of our current knowledge that the soils that will 
require the largest shut-off pressures are rather fine- 
grained clay-rich silts and that kind of material. 

The satudtion ws “a bet dutiexr= 
ent than that met with in highway construction where 
the freezing period is limited in time, of course to one, 
winter, and in any case we can't usually apply larade 
shut-off pressures. It's not an engineering way of 
doing it. There we tend to say that the worst heave 
will occur in only moderately fine-grained soils, silts 
for example, but’ if we are talking about the lono-term 


+ 


problems of high shut-off pressure requirements, then I 
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think that finer grained soils which have more unfrozen 
water at below freezing temperatures, 28, 29 degrees, 
and therefore a Geeanee possibility for migration of 
water through the frozen layer, these are the most 
important soils. 

Now coming to the next part of 
your question, again in highway engineering practice, we 
attribute great importance to the ground water level. 

IF it's high, the potential for heave is generally 
greater, but in the pipeline case the problem areas are 
those ae very high pulling forces, requiring a very 
high shut-off pressure, and these are so high that wheth 
or not the water table is 10 feet higher or lower, is 
not a very significant thing in relation to these higher 
pulling forces. 

In highway practice, the pullin 
forces we are concerned with are not so great and perhap 


I could interject, of course, that highway practice is 


simply to strip off all the soil that is prone to freez-; 


ing and prone to frost heave, and replace it with sands 
and gravels and that sort of thing. So the pulling 
forces can't be so great, and the effects of another 10 
feet of head in the ground water level can be more 
important in the highway situation, but for our situat- 
ion that we are talking about at present with the vipe- 
line, the effect of another ten feet of head in the 
ground water level, isn't going to have very much to do 
with the extreme cases that we are particularly concerne 


with here. 


Now, coming to the question of 
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a chilled pipe under a river, this is no doubt a special: 
problem. It seems to me the potential for heave over a 


relatively short dof period of time here is very great, 


that is to say, the potential is relatively, compared 


with the non-river situation, greater for the short time 


period, and of course even greater for the long time | 
period. | 
| 

} 

There is no question of apply- | 

! 


ing shut-off pressures, as I understand it in the river 


Situation, and so perhaps the most dramatic heaves will | 


occur when the rate of freezing is fairly great, and when 


{ 
' 


indeed the head of water represented by the river may 
aid the heaving process. 

THE COMMISSIONER: voued me , 
Dr wi rans? 

A Yes. 

THE COMMISSIONER: I'm sorry, 
I'm not quite with you here. I must have -- I am no 
doubt missing something fundamental, but because you're | 
passing under a river, the -- that means that the Reset 


water table is well above the level of the pipe. 


A It's the surface of the 





river, of course. | 


THE COMMISSIONER: Yes. Now | 
that fact aids the heaving process, as I understand your 


point here? 


A Yes. I may be appearing 


to contradict what- I have just said, that in the case 
of the very high shut-off pressures, in normal freezing 


ground, around the pipeline where the water table is 
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| ten feet higher or lower, it doesn't matter much. It | 
2 makes it a little worse but not much, and then I appear : 
fl , 

3 | to be saying that:in the case of the river, perhaps it 

4 | is more significant. That's not really what I want to | 
5) say. | 
6 | It seems to me the problem 

7 under the river is a thoroughly messy one. There's water 

i! 

J and loose sediments and everything, and in that sense | 
9 it's worse than the other situation, but strictly | 
ey speaking, however, contrary to the implication that I | 
LL think I have made here, the fact that the water table | 
12) stands at the surface of the river, rather than ten feet! 
13 lower, isn't all that important. If the river level 
14 | fell 10 feet, the heave would be just the same, in mv 

15 | view. The problem would be just the same. 

16 THF COMMISSIONER: So it's the 
17| kind of unstable situation within the soil that consti- 
13 tutes the river bed, or lies beneath the river, that's 
19) the problem, is it? | 
20 | A Yes, I am not a fluvial | 
| hydrologist, and all I'm saying really is that looked | 
yi at from the point of view of the soil situation rather 
. than: the) fluvialhsituation;hthat itdgust) looks to me as 
24 | though the river is as bad as anything one could think 
25 | of where we don't have the river. | 
ab | THE COMMISSIONER: What about 
27 | -- doesn't the weight of the river itself applied to 

28 | the soils surrounding the pipe induce a shut-off press-~ 
29 | ure, isn't that the same as piling twenty million tons 


30 of dirteon-the top of the soil? 
| 



























~inse 


1% j-Hower xsigem + sega a2 atewol, sig amcp. dain nae . 
reeqqs I nedd Gre down Jon Aud oexoy oLsyit 6 34 asiem | 
si ederizsa ,wevey ade Yo agen ails si-teas pakyse ed od | 
/ Josw 1 2edw yiless ton atten? .tnepitinpks exom at 
Yee 


nye 
, 


f 
~9idozg¢-ef3 of oF amase 31 


tefev e'sxadT .eno ysesm yinpuorofs 6 Bl vovia elt rabau 
Dak sana at bas ,pnidgyssve bas avnemibsee seool bas 
yleolete tod ,n@isguats tedso 412 dad? saaow |*st 
¢ dart? selssoilomt ef’ of yrssdnoo ,gevewod ,paitseqs 
sides t°9ew 960 dst3 Jos? off ,azen Shem evel 1 4Anidg 
ta° ood? tom@tax , revit edd Po sostzue es Ja. ebaasca 
lavel teviz ofd TI .smeatroqml gadz Ife d'nat «x4wolk 
vm nt ,emer off teuf ec bivow svseni efe .3e90t Of Iist 
.ons2 sit sevt ad bivow mteldo:q eff .woiv. 
att 2'si of <SanOReRIMMOD sHT os 
-kiaqed gad? i ioe odd nidaiv noitsusid eldsteay to baix ae 
‘gei3 vevin of? fteoned apii ao ,bed, teviz etd aetu2 ri 
SHi a2 ymeldorq ond | 04 
tolvul? © 70m me pat A : posee 
bedeof sacdt ah yIiee1 pabyse m't Ife bns. .tetoolorhyd : te 
si3jet ee fiose ad? to wetv Yo -tntoq of} mor 36 | 
2a of O2 Sdool seut 2% Ban2 ietseudin isivul?,ed3 nsdt 
siics olvog sco pabdtyas es Bed 28 ef revit edt dpwodd 
| Bava ode weet ¢ Mah ow eset FO) 
tuods JaqW  s;HaMOT2eIMMOD Sut di . : fr 
od hetteqe Mead? sevix add te ae ata nem 
“eee3g Sie-tude » soubat pigeon mee ” 
PRS ee | sig mo ny 


' te or 
4 


Ce 
— 








PL eWeEesT REPORTING L-rD. 10263 


Bw ron BiB YY ae Bate. Pewee Williams 
In Chief 


fundamental thing in soil mechanics. It is true that 


fo 


1| A Well now, this is a rather: 
| / 
\ 





3 there is a weight:‘or pressure of water, mt equally so 
4 | it's raising the pressure of the water in the pores of 
5 | thesoil, and then we come to these questions of effect- 


6 dive stress, which as come up I know in the Commissions' 
#) hearing, and it wouldn't do, for example, to make vour 


shut-off pressure devised instead of a berm, say agreat 


| 
9 water fall, 100 feet deep, it wouldn't do at all. 
10 : THE COMMISSIONER: I think I ay 
11] yes, I nails I follow you. At any rate, I should eis 
12, that the water in the river is not to be equated with 
i3| berm or anything like that that induces a shut-off 
14 | pressure, so I'll exclude that from my mind for reasons 


} 


> || of -- I'm sure I could better appreciate it if I stopped 


L6 |! to think about it, but I don't want to hold you and all 


| these gentlemen up. You have a much more acute appre- 
ciation of these things than I do. 

29 Well, carry on then, sir, I am | 
sorry to interrupt you. 


aS A I think I really answered 





2 | the question because of these additional comments. 


One really has the same problems under the river only 





24 | made worse, plus additional problems. | 
5 | MR. GOUDGE: | 
oe . Q Now then, Dr. Williams, 

27 | do you consider that heave of a chilled pipeline in 

28 | formerly unfrozen .ground can be kept to a manageable 


| level, and if you do, could you tell us what conditions 


0! would be -- 


i] 7 : 5 pan : 
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1| THE COMMISSIONER: Well excuse 


me, Mr. Goudge. Just so that there's no misunderstanding 


3} about this, you say surely some very special remedial 
4 

ay or other design procedures are required in the river 

>| crossing situation, to prevent frost heave. Remedial 


© or other design procedures that you haven't found in the, 


Arctic Gas or Foothills' proposals, does that -- 





| A Yes, I think that's true to 
| say. I have looked at a number of the reports that 
10 | relate to the river situation. As I say, that wasn't 
| my paenicaipetecith concern, and there may be others that | 
12) I haven't seen, but I haven't seen any clear statement | 
13} of a special procedure that is sort of radical and con- 
M4 vincing that it will work, let's put it that way. 
15 | But I really haven't given a 
16 | great deal of consideration to the river crossing pro- 


| blem, and I'm simply saying that the problem is there 


18) that one also has in the non-river situation and worse. 
19 | : THE COMMISSIONER: Yes. 

| 
za MR. GOUDGE: | 
21 | Q And Dr. Williams, I 


! wonder if you would go on to tell us whether you do | 





| 

ot consider that heave of a chilled pipeline in formerly 
| unfrozen ground can be kept to a manageable level, and 
{ 


i if so, what conditions would be required to achieve 


pie | teamat 
sack || that? | 
27 | os 
ee A Well there isn't any 
\| 
! 
Ey i ° « ° ° 
235 absolutely fundamental reason from a scientific point 


of view why it's impossible to stop the pipe being 


30' heaved, so I thinkWwe have to consider what is regarded 
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ss aaa aa a P. J. Williams 
In Chief 
1| as a manageable level. It seems to me to be Sgeeatialiy: 
Z a geotechnical, economic and perhaps environmental | 
3 | protection kind Recor oblen I do believe that I have | 
4 | stressed that on occasion much higher, sometimes | 
5 | impossibly high shut-off piawe utes would be needed to 
6 | prevent the heave, and therefore the design procedures 
"| or remedial measures will have to be more dramatic, 
8 | perhaps substantially bigger berms and perhaps much | 
9 | greater excavations and replacements than Northern | 
10 | Engineering Services has implied on the basis of their | 
11| maximum shut-orr pressures. | 
12 | lfvone™ accepts that the peecmate 
13 | required shut-off pressures are say two, or even perhaps 
14 | for or five times as great on occasion than the 3,000 
15 | psf that Northern Engineering Services proposed, then I 
! 
16 | think one has to then proceed to some estimate of how 
17 | often these situations will occur and what design pro- 
i 
18 cedures can be used for dealing with such situations and 
19 | then whether they are acceptable economically and in | 
20 other respects, and that is, whether the problem is 
21] manageable. | 
22 | Q Would you anticipate that 
23 | ice lenses will build up above the pipe during develop- 
24 | ment of the frost bulb, and would this cause heaving | 
25 | at the ground surface above the pipe? | 
26 | A Well I don't see any reason 
27 | why ice lenses won't occur above the pipeline, provided 
28] there is water in the vicinity and that the soils aren’t 
29 | very dry and unsaturated, and if the ice lenses form | 
sd then obviously there will be some heave. Clearly one 
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In Chief 


will have to take measures if one is to avoid such 
heaves. 

a Q In an area of highly dis- 
continuous "warm" permafrost, an alternative to the 
chilled pipeline is a pipeline operated at above freez- 
ing temperatures. I wonder if you could give us a 
comparison of the thermal problems that would accompany 
these two modes and provide your ideas on how to decide 
where to chill and where to operate above freezing? 

A Well basically I feel 


& 


that the problems associated with a cold pipeline when 


| 
| 
| 


| 


| 
| 
| 
} 


it passes through unfrozen ground are more unpredictable 


and therefore have greater potential for making engineer+ 


ing problems than the reverse situation of a warm 
pipeline passing through a piece of frozen ground. 

In the latter case, we can 
ultimately, if we have enough ground information, pre- 
dict how much settlement would occur. Of course it may 
take quite detailed ground observations, but it's quite 


feasible to make good predictions. 


{ 
' 
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Put unfortunately, as I've 
stressed our knowledge of the case of freezing initially 
unfrozen ground, is such that we are not able to make 


very accurate predictions and at the same time. the 


worst cases we can visualize, do seem to be very problem- 


atic from the point of view of solution of the problem 
Consequently, it doesn't seem logical to have a cold 


pipeline traversing large lengths of unfrozen ground. 


In the case of the warm pipeline passing through frozen 


ground, I might add that geothermal calculations if 


{ 
i 


| 


| 


| 
| 
| 
| 


| 


sufficiently refined, well they could have made a rather, 


good prediction of the depth of thaw. Very detailec 
attention wouldhave to be given to the input data for 
the calculations, but even if theyre not particularly 
accurate, a safety factor could be added, In other 
words, allow for a somewhat greater possible depth of 
soil. and be quite secure in the knowledge that the 


potential settlement wouldn't exceed a certain amount. 


the cold pipeline in initially unfrozen ground. we get 
into the problem areas that I have talked about -- 


problem areas from the scientific point of view, that 


| 
‘ On the other hand, when we oe 
| 


although we understand in a fairly general way. the 
orders of magnitude of heaving and shut off pressures, 
the pulling forces and so on, we are not able to predict 
with a great deal of certainty exactly what will happen 
if we do know the ground conditions with accuracy. 
Furthermore, the geothermal 
calculations aren't a great deal of help to us, It 


appears they would have to be brought to a higher decree 
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BURNEY S.C In Chief —. | 
1 of sophistication to, on the one hand, satisfactorily des¢- 
“i ribe the thermal conditions during freezing closely <-- 

3 | the temperature gradients as,welluas the magnitude of | 

4 the frost bulb at different times and on the other hand, 

5 even if they were so refined, they would then in our | 

6 | present state of knowledge be of limited value in that | 

7 we are not as yet able to supply such detailed calculations, 
8 not as yet able to apply such detailed calculations 

9 to giving us more accurate predictions. | 

10 I‘ m not able to answer a | 

Dad direct otestion as to exactly where it would be | 

12 _appropriate to switch from a cold to a warm pipeline. | 

13} PREGMESLICR involves an intimate knowledge of the 

14] terrain conditions, ground conditions and in addition, 

15 | geotechnical judgment, economic considerations and so 

16 fortieconcerning the relative difficulty of the cold | 

17 pipeline in warm ground versus the warm pipeline in : 

18 frozen ground situation, but I would say as a start | 

19 one assumes it would be better to have a warm pipeline | 

20 where you have morgunfrozen than frozen ground, | 

a I must say that the first 

22 | step towards making a decision as to where to chill and 

23 where to operate above freezing temperatures would seem 

| 
al to me to be to give more attention to the problems of | 

25 | maximum shut off pressures and the nature of the freezing 

26 | process as I have keen emphasizing earlier. | 

27 | QO Thank you Dr. Williams. : 

28 Mr. Commissioner, Dr. Williams will be available for | 

25 | Spee onan ation? | 


30 | MR. PELL: I have no questions|. 
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Mr. Commissioner, 
THE COMMISSIONER: Mr. Bayly? 
MR. BAYLY: I may be out of 
my depth as well Mr. Commissioner. 

THE COMMISSIONER: You don't 
want to take the same chances I took? 

Mn BAYLYY NO, Sir, 

I'll let the experts fight this about. 

MR. HOLLINGWORTH- Could I 
just have a moment or two to put my notes together, 
Mr. Commissioner? 

THE COMMISSIONER: Yes. 
(PROCFEDINGS ADJOURNED) 

| 

| 
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Cross Exam by Mr. fo enowdeen 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
CROSS EXAMINATION BY, MR. HOLLINGWORTH: Dr. Williams, 

I have a number of inguiries arising out of the text of 
your evidence in chief, and if you would have that 

before you, I am going to be referring to it from time 
to time and I would be greatly obliged if you could | 
confine your answers to one or two syllable questions, 
or answers, because I am verv much an amateur in this 


’ 


field: 
CROSS-EXAMINATION BY MR. HOLLINGWORTH: 


QO Words of one or two 
syllables. There seem to be two sections to your evi- 
dence, both of which start at page 1 and go onward, 
and I am dealing now with the first section of your 
evidente, the part which didn't contain the question | 
and answer sequence, and on page 4 of that document, | 
on the very last line, there is a reference to the rates| 


at which water can move in the frozen soil. 
i 


Now, I wonder what documents 


you are relying upon as to establishing the rates. I | 
mean first of all, do you know there are rates, what 
they are? In various conditions, and if so, what docu-| 
nents are you referring to in that statement? 

A Well I will bear in mind 


your admonition in the beginning and say that our own 


work done in our laboratory has been published in part 
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in the Canadian Geotechnical Journal, about 9 months ago, 
I forget the exact date. It's described in much more 
detail insa thesis which ts avavlablesat Carleton Uni-=") 
versity, of course, a graduate student thesis. 

There is work carried out by 
Dr. Harlan which would be supportive to that. There 
are studies underway -- 
e) He's not on my Side. 
A I beg your pardon? | 
Q He's not on my Side. 
A There are studies mda 
at’ Cornell ‘University under Dr. R.D. Miller, who is a 
very distinguished worker in this field. Fe hasn't 
actually published the results, to my knowledge, but he 
has spoken publicly at the Calgary Symposium in April 
this year. His values differ somewhat from ours, but 
I would say that all the people who have looked at this, 
and there aren't very many of us actually, are in acree- 
ment of the general order of magnitude. 

2) Okay. And then on page 
5, the next page, in the first paragraph you speak of 


the measurable quantity, several degrees below freezing 


point. 

A Sorry, which page is 
this? | 

QO This is the next page, | 
page 5. 

A Yes. 


Q About a third of the way 


down, you speak of the measurable quantities several 


Cr. Exan. DY. MES Hollinoworth 
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degrees below freezing point. What is the measurable 


quantity you're speaking of there? 


Cr.Exam. by Mr. Hollingworth 


‘ A Well, you can see it coming 


through in our experiment, the way it's set up in our 
Vaboratory. You can see the -- 


@) Excuse me for interrupt- 


ing. Do you mean 


A Yes, yes. 
Q Okay. 
A If you asked me to give 


6 


; : ; | 
a figure to a non-expert, it's rather meaningless, because 


do you mean per unit cross section area, per time unit, 


per gradient unit or whatever, you see, but -- I mean 
we have seen with our own eyes, the water coming 
through, because the way our experiment is set up, you 
can see the water going in one end and coming out of 
the other, with a piece of frozen soil. 

‘@) . And for a reference, 
would you direct me to the same papers that you have 
previously named? 

A Yes. 

‘e) Then again on page 6, 
the succeeding page, again in the upper section of the 
Page you say, "Indeed it seems to be quite definitely 
established that this is the case, and in another dia- 
gram I show a piece of frozen soil", and you then 
produced a diagram 6 which was a table, I believe. 

Now, where did that informat- 


ion come from, Dr. Williams? 


our", do you mean Carleton University? 


| 


| 
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Cross-Exam by Hollingworth 


A Well there is large 
hOdveas Ofecvidence about the pulling forces, that exist 
at the various temperatures below freezing. If I 
could refer to my own work, through the last ten years, 
I have measured, in a variety of experiments,which are 
published in my doctoral, the monograph on which I was 
awarded a doctorate, including one which directly shows 
theseffect of the pulling force indrawing together 
a e aanete soil, There are other papers in that 
monograph which through different kinds of experiments, 
lead to the conclusion of certain values and they're 
mutually compatible. 

So, we have a certain amount 
of indirect evidence, but indirect evidence becomes 
stronger and stronger as you get more of it that points 
to the same value. What I am trying to say is that 
of course it is very hard to measure pulling force 
directly with a. gauge, or something like that, in the 
soil pore, so we have to go to these rather round 
about methods, bts apart from the experimental work, 

rather 
we now understand and by "we" I'm referring to a/ larger 
body of scientific workers. the theoretical reason for 
thermal dynamic equations which tell us just why the 
pulling forces had these values and these Sumerians are 
quite basic a seneet equations, 

Q Well then you're referrin 
us to a body of é@lassical work as well as to your 
own doctoral thesis essentially? 

A Oh yes, yes, My own 


doctoral thesis is an example of experimental work whic 





| 





7 a 
‘trsor. 


dstowped [for yt ® 


apisi gh wie ei a | - _ 

“o teds ,@ecro? pailivg ait suode sonabive 20  ybod 

t tI ,prixeers woted astutsreqmsd evoiisv edd 4s 

,etsey nov geal add spuomis ,ATOW nwo YR'Os ct hin pod 

-idw, edaemixegxe Re ydebiav = at cesta ved tT 

iott. sc dqgetponom Sd? ,laroszsoh ym nt badeiidue 

gore’ yitosrib dotite eco patbutont ,ots76300b 6 Debzéws 

(+7 94004 vaiwezh 2 93302 eaifivua aie 326 tosiis edz 

isi? ai eteqsq xetigo ata steiT «fice oiqune & 

tovireges %o eboie tnoset725 dipyords coldw aqsetponom 

ome geulav alstte> 26 aokeulonoo sd¢ oF heal 

oldiacqmoo ylisusum 
‘ 


-ayosot eneetivs foetEbai god ,gonebiys Jgosutbar Jo 


Wor gst 21 10 SicFR JSP goy S55 tSspnorsa bas Topics 


fade? 2f veo oF pabysd me I gad -,eolay omsa Ons OF 


s40% agllfeg Stoesem of bued ytev el 3f sexto0> Fo 


de mt .4ec4 sAkf pnindemos zo ,opuep » dstw ylsositb 


bauoyr redte: seedd OF op of avad aw o@ ,Sstog Iioe 
,fxow Isstagnizegxe ste mowl aaeqe 2ud ,ebortem 3uods 

. sites 
s90tH8L 4 Of prixvyetes m'T "ew" yd bas baéteushayv won ow 


so? foasss Isolsastoeds ody axedtzow obiisasioa 20 ybod 

ota viw gaut ex Lise dotdw enoilenpe oimnntyb famiod? 

3%= anoiInsuvas seats bas zoulsy seed? bad zeo103 aerers 

. ,anotjacps [not3as1q ohasd pig 
4 <1s%e2 oxr'woy aaa Liew o 


tuoy of as Ilew 25 Azo eo so: 





wo YM ck a sea a ides 


joidw daow Istaomizegxe 30 
—— | et 7 










fa 








































P.J,. Williams 10274 


ALLWEST REPORTING L-TD. 














BURNABY 2, B.C. Cross-Fxam by Hollingworth 
J demonstrated in the case of soils what the pulling 
z forces are. 
3, But we have gradually come to 
4 understand and there are many other practical empirical 
5 experiments too, that lead to the same kinds of con- 
6 | clusions tha the practical equazvion. the practical therm 
7 dynamics should have told you that these pulling forces 
8 | were there. 
MR. HOLLINGWORTRH: 
9 Mr. Goudge. is Dr. 
10 Williams's thesis on the list of documents which the 
ms Commission has available? 
12 MR, GCOUDGE: hip thigh is Sue eg bak 2 
23 | there is no doubt that we can provide you with a copy 
14 Po your Likes 
cS | MR. HOLLINGWORTH: Would you 
6 please. 
L7 Q On page 7, again a third 
4 of the way down, you speak of the sample being cooled 
19 more rapidly or more slowly. Later on in the paper, 
20 you refer us thétncecra’s experiments which seem to be 
21 Sait pCOOL TRG ¢ 
22 A Yes, 
23 QO ame Correct in that 
24 assumption? 
25 | A Well, it depends what 
26 | scales you're referring to with the use of more rapid, 
oF less rapid and so on. 
ae Q Let me turn that around. 
29 | veut ee saying, if a sample is cooled more rapidly or 





more slowly, my question is more rapidly or more slowly 
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than what? 


= 


A Yes, that’s what. I'm | 
referring to toc. Hoekstra's experience overall | 
involves rates of freezing that were greater than those 
that occur in nature. so they're more rapid than occurs 
in nature on that sort of scale. But, the successive 
photographs constituted a more rapid freezing within zee) 


confines of his scale of rapidity. 


0 Would you mind going over| 





that again please? 


’ A Well, all effective 
freezings were carried out at rates that were far in 
excess of those that occur in nature. So we've made a 


comparison, and we use the term rapid as a relative 
| 
term between nature and Hoekstra's experiments, but the , 


! 


essence of his experiment was that the more rapidly he 


cooled it, he's getting higher heaving_ pressures. 


Q Right. When you make 


cooled 
this statement/morw rapidly or more slowly are you saying 





more rapidly than in nature? 

A Well, Hoekstra’ experiment 
all done much more rapidly. 

QO Yes 

A But, pwillsvouw be careful. 
not to get confused here, because when we talk about 
the very long term freezing processes in nature, then 


we believe that higher heaving pressures, higher 


shut off pressure is -: recuired. That might appear to 


be a contradiction of Hoekstra's experiments but the point 
| 
I'm stressing is that there is a dependence on the rate, 
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| 
‘| and in Hoekstra's particular set up, it just happened that 
| he was freezing more rapidly at the time he was 
| getting a greater heating pressure because that made the) 
4 lens colder. But incidentally, I did say’one thing 
5 that could have mislead you. I said it was the 
e| whole essence of his experiment, that he was freezing 
7| it increasingly rapidly. That wasn't the essence of it. 
3 | It was necessary to freeze it more rapidly in order to 
Cie BiAS 5 
9 get a colder temperature in the ice lens. So it was | 
10 a technicality. | 
11 : Q Cn page 8, about two 
12] thirds of the way down, you say once within the frozen | 
13 | soil it moves very slowly. You're referrina to Goheeel | 
i studies that have been concucted over the last ten | 
aa years that you've referred to in making that statement? 
16 | A Well the fact that the 
17 hydraulic conductivity as I've showed in my graph, 
18 fall s*orr: | 
19 0 Yes, | 
20° A It means that the movements 
21 are slow compared with say what happens in unfrozen | 
22 soil and of course they get slower the colder the frozen] 
23 ' soil is. | 
ad Q On page 10 of your | 
25 | evidence, you refer three quarters of the way cown the | 
| 
26] . page; you say “This of ‘course,”-="This is: of course 
27 not a natural condition, at least not one that we would 
ae | find frequently." It's not one that we would ever find 





Aan nature rs it’ Dr. Williams? 





A Well, referring only to 
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temperature gradient which he had to establish in order 
to get his experiment to work, because that was the way 
the experiment -- I'm sorry I'm not answering your 
question. You don't get temperature gradients that high 
in nature except right around the pipe surface may be 

of course, in the intial stages. 

Q Are you saying one that 
we would find frequently apart from around the pipe and | 
the initial stage of the gas transmiasion, you | 
know of no other situation where you would find such 
temperature gradients? 

A Well, on a cold winter | 
day with no snow cover, the wind blowing, you get that | 
kind of thing. It doesn't have any significance to 
the present discussion if I might say sir. 

Q Well as I understand the 
Hoekstra paper dealswith the testing in a laboratory 
of freezing soils in’a° laboratory. in a cylinder and 
measuring the upward force generated by the expansion 
force created By the freezing. would that be a fair 
statement? 


| 

! 

| 

A Would you mind saying that 

again? | 


Q The Hoekstra paper deals 


. particularly fine grained or clay, which is fine grained| 


| 
with testing in the laboratory of freezing soils, | 
| 


of course, in a cylinder and measuring the upward force | 
generated by the expansion force created by the freezing, 
te that correct? 


A yes. 
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Q And its the upward movirg, 

! 

! 

water which causes this force? 
A That isn't quite made | 


clear in Hoekstra'’s paper, He could be -- no , I 


think it's the contained water rather, I referred to the 


fact that even if the water is already there, you can | 


have these expansion pressures. 





Q Well, it’s contained 
water then within the soil? 
A Yes, I have this paper 


here and-without reading the paper through, I couldn't 
be sure, but the values would be the same -- 

Q Regardless. As I 
understand it, the test was conducted through Sceosiceete 
one inch of clay. e 


A Of that order, yes. 


Q And the tests varied 


H 
N 


so that the temperature atothe beottompiwhene athe cooling! 
plate was applied, was maintained at temperatures betweeh 
minus 6.6C. and minus 1.2 C, But the temperature on the] 
top of the sample was always maintained at 5 degrees C. 
that is plus 5 degrees C. | 

A Well I think your colder 
temperatures are right and quite likely the plus 5, I 
don't see that immediately but that -- 

Q Well there was -- I'm 
referring you to the second page of the test uncer the | 
heading results and it says -- 


A Yes, 


Q -- the temperature of the 
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water in the piston was maintained at plus 5 degrees 

Ce 

A Yes, 

Q So ehat you get at least 


a minimum difference of 6.2 degrees C. over the one 


inch of clay material? And if you extrapolate that out 


over a foot, which is a fair thirg to do, would you 


agree with that? 


A Well you can extrapolate 


it to anything you like. 
a Q Would you agree with re 
that if you did extrapolate it out over a foot, 


that: you get a range, a difference of 74,4 degrees 


A Oh, yes, as I said, the 
gradient is not ore which would occur in general in 
nature. 

a) And that converted to 
Fahrenheit would be in the range of 135 degrees 

| A Well I eens you know, 
you can talk about gradients, the longer you make the 


distance, the bigger the difference, but the thing is 


that over the inch there was a matter of some 12 degrees 


Fahrenheit. 

Q And are you aware of 
the maximum spread per foot in pe een tires -- in the 
temperature isotherms that were observed in the test 
carried out by Northern Engineering? 


A Ch yes, 


Q They were substantially 
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A Well, of course. 
Q They were in the range 
A Yes. 
Q Fahrenheit? 
A res. 
Q Not 135 degrees. 
A Nor 270 over two feet, 
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CreEx.ubye Mr. Hollingworth 


Q Now carrying on again, 
looking at your prepared evidence, on page 12 I just 
wanted to clear oe misunderstanding I seem to have. 
On page 12 near the bottom, you say "In my view, North- 
ern Engineering in their investigations have taken a 
somewhat narrow and strictly empirical view of the 


subject", and yet on page 11, you say in the middle, 


\ 
| 


| 


| 


"I should be the first to admit that we should only know! 


precisely what goes on and what kind of ultimate shut- 
off pressures are required after a period of time". 
Isn't Here a conflict between those statements? 

A No, on the contrary, 
that's exactly the problem, that if you approach it 
solely empirically, it's not possible to do the experi- 


ment properly unless you have got the 30 years to see 


what happens in, because an empirical approach means 


| 
| 
| 
| 
| 
| 
| 
| 


that you have got to model in some way what is going on, 


and the only experiment you could do that would really 


teil you what would happen would take 30 years. 


10) Or you could do theoretical 


studies and speed up that process? 


A Exactly, 

Q Which Hoekstra attempted 
TO "do? 

A BeAaCiLy . 


Well Hoekstra has done a great 
deal of theoretical work. The paper which I have 
referred to is an empirical paper, experimental. 

QO Now page 13, the second 


line from the bottom, the penultimate line, you say, 
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in the middle of the sentence, "...significant heave 
will occur". Have you tables or studies that quantify 
that heave? _ 

A Well I don't know about 
tables, but one does calculations, based on the rates | 
which the water moves under the gradient, and now I am 
talking about the pulling force gradient that one 
believes, or knows to exist. When I say believes on 
those, one understands the fundamentals but it's the 
Particular condition of a given point in the pipe, you 
see, that always remains uncertain because we don't 


know exactly what soil you would have. 


QO Well I believe elsewhere 


e 


in the paper you say that shut-off pressures of four 
or five times the ones proposed by Northern Engineering 
are going to be required, and I was wondering if you 
have prepared studies which we could refer to, which 
Set this out? | 
A Yes, well I chose four 
Or five, I could have said ten or twenty or more even. 
I chose four or five because in my own experiments, I | 
measured some four atmospheres pulling force, and so 


to stop the water being pulled into that sample, I would 


have had to apply four atmospheres. Four atmospheres 





iscapout 87000 pet. 1. think,»that.ordersof things. 
In other words, it is about 

four times what Northern Engineering Services have 

suggested as being their average upper maximum value, 

I believe, was 2,000 to 3,000. 
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A Yes, well 3,000, that's 
one and a half atmospheres. 

7 Q I'm sure Mr. Marshall will 
be addressing you on that. 

A But to stop Hoekstra's 
ice lens growing, you see, he would have had to reply to 
minus -~- when the ice lens was at a temperature of minus 
6, he would have had to applied a huge shut-off pressure 
to stop that thing growing. It was 800 pounds per square 
inch. It was the heaving pressure. 
e) But on the basis of a | 

| 
considerably steeper temperature gradient than you're 
conceding exists in nature? 

A Yes, but the temperature 
gradient there was not the cause of the heaving pressure | 
having that high value. It was necessary for the 
experiment to have a high temperature gradient. That 
was the clever part about the experiment, to get it to 
work, ‘otherwise you would have to wait a long time, 
and have problems. | 

Q Well this is something, | 
no. doubt that we will come. badkeiso wai tame;~ but for the 
moment I will leave it. | 

Now, on page 2 of the second 
part of your evidence in chief, you refer almost half- 
way down, you say, "Yet the save must to meet the guide- 
lines, be prevented". 

Which guidelines are you 


referring to? 


A Well the fact that there 


























v v 
ee ea 
oe Liott - 1 yd 

| hed 


='thde ,000,¢ Ihew 5 vot!) aieks i. cad-ee 

iftie ttedezae om ine a 0 ar a. (e.cca: pagy 7 
-2ad2? No voy prtiasexbba od . 

> te ae é 


te 
ye 
4 





2 tr *BAc0H gota oF +08 A 

iad vies: o8 bet eved bluow heal \gae YOY  omtwouw 4 asta. eet © a 
eunin to oxutexredtter 6 Je eBw enol eat oft nortw oe avalm . i 
aieest Yio-tura seal 6 bellaqe oF Bad oved binow at \a “4F i 
$icup2 *oa ahautg OOF saw 3T ‘paiwote pains teng dose of | e 
| _qweeord priivsed sft asw ot  .tfonk at: 

6 %o Siasd eff ne Jue 6) Ay Wwe ft 

ut'yoy aedd smekberp stesetsqmed Yeqeede yidsxebkenos aS 


Sexvten né atealxe pribeonoa Bhs 


4tvtatoanmss oft tud yes A or hea 
etueeerq privsed! edt Yo causp add ton asw syed? Fnetberp a4 
aif tot yraeeeoen esw 3T .subav dodd ged? paived an 

jst? .Jnsitbexp siutaxeqied pid & Sed ot jnomizegxe Tf 
+ 4i teo of ,sHomtreaxs ef9 duods t2aq xSsval> sit asw 
.amit pnol 6 tisw o% eved Bluow voy satwxerizo’ \A1ow i, 
 emetdoxq ved Bas 


' ° - 1 


,patdtemoa at aidy Liew ” 0 be°? O WT ee ; iy 


ie add sot sud (emia mt od toed smos TLiw ow 4ed4 tdyoB on om 
are 


Adie Chytebiet tte tT tnemom 1&5 
boodse eft to £ spsq ao cw! ve > Pane - Roan | be 


. 
if ~tisd teomlaé z9iet uot toto at soa 2) 0 snc + 
| 


wal 
oe . # ft 


ference ods laope eerie eee = ab we ¥ 
SY Misery era, 


| doy ard gaat febiuo i —- 
| pie 


i? ee ui 
. ~ ae we ae 
a Adee a 3 > 






_ 









Pan" 


ALL WEST REPORTING L-TD. pea. Willams 10284 


BURNABY e2, Bac. 


ho 


oe) 





Gr. Exam... by Mr... Hollingworth 


was two and a half feet in a hundred feet deflection, 
and that's the same as three inches in 10 feet, as I 


‘ 


understand it. 


QO I see. I wasn't sure what! 


that word referred back to. 


Now on page 7, you speak of 


the problems with respect to river crossings. In making 


the statement, I just wonder if you are aware that the 
proposed depth of burial by either Arctic Gas or Foot~ 
hills is substantially greater than it would be on the 


s 


ground, where it's not at a river crossing? 


A You mean the distance 
below the river hed -- 

@) That's correct. 

A -- was to be greater? 

Q Yes. 

A No, TD can’t say that I 
had = 

O ip -ehemonderkoer 25.)to: 130 


feet, aS a matter of fact. 


A Yes. 

Q Were you aware of that? 
A No. 

Q T'mesorny. to be skipping 


around a bit here. On page 9 of your question and 
answer sequence, the first question is -- deals with 
the heaving of ground above the pipe. Now, you're 


dealing with frost that develops in the ground above 


the pipe, as I understand it, and heaves up that ground. 


In other words, you can leave the pipe out of it for 


| re 
agsou bLEtW t.8 | ay 
dstowpni Llow Sol Gr remeinas 


oitosl%4b Jeo? botined B nt tes) 2fen @ bak ow? esw 
Tl a6 ,toa2 OL ni aertand asud+ 26 ssa edd e*jsdt bas 
.3f Sasjexzebaw 

















tenw exue J'aeew.T .ae8 3 v 


.of Nosd betrete:x brow tsedt 


f 
i 


to. A%6eq2 woy ,) Speqd no wou | 
pnitiem sI sapakesoss r9vis ct Josdast dtiwameidorg edg 
s¢ Jen? atswe ois soy YM sebnow tenfial\,dnsmedase odd 
“S00 10° Bs cfSO1A YadAta yo iebtud Qo ntqad Geseqord 
S49 po ed Bbivow 2! aed4 soteexva Vi faltastedua et allid 


Spnizeoro Gevie 4&4 ae Jon a'’2i stew .5nvotp 


annatelb she ween unr A 
-~ bed tevi1t oft woled 
.Jo23309 2'J3s6aT 'e) 
Scvetssip sed of 2aa0 — 4 
.8o¥ 0 
{ den? Vo2 ¢'aac.t (Oh A ‘ 
—- Bail 
i 
GE o2 28 Io tab10 say, nl 0 : 
. 


~J06? to a8dJsm 6s es ,Jss2 


«20% A 

Tteid to saaws voy s14W oO . 
+OK A 

aniaaiva ed of yinee mI 0 ' 

| 


bas noiteaup savoy 20 @ epsg ad Lexred vid 8 bayoxs 

fziw aleeb «- et aolsaoup Sees ed? .sonsupsa iswens. 
ex'voy ,wot .egqia orld wou inyotp 2o paivesd sit 

sveds bauow sir ni eqofevab tedd seoxt pin ee 
-bavozp stsd3 au eaveod bas th Sustetebag T as y: : ahs 
nea b eas st: ito a 
ae ca : 


ALL WEST RFPORTING LTH. Pal 
SURNABSY 2, B.C. < - 











Williams 10285 


Cre. Exams by Mire Hollingworth 


now. 
A 
what the question’ referred to. 
0 
A 
0 


heat will penetrate down into 


Well I presume that was 


Yes. 
Yes. 
Ana <is “Be not+aa face that 


this ground during the 


summer season and therefore collapse the ground which 


has built up, so that it reverts to’its former position?! 


s 


yOu are im the pipe. If you g@@uather }fartnorth;ethe 


active layer, as we call it, the layer which is frozen 


and thawed every year is rather shallow, and added to 


the fact that you have got a cold pipe down there, it 


would be made even more shallow because you have got a 


cooling effect from below, then not all of it necessarily 


would be, but the top part presumably would be. 


¢) 


the freezing front will be at 


Welt isn’t it a fact that 


a certain level “and then 


move up as the temperatures get colder, the ambient 


temperatures in the air, and this will cause the frost 


heave, and then the freezing front will then revert 


back to essentially the same position it was in the 


Summer before? 


A 


Noy it's not quite like 


that. It isn't that the frost front so much rises up 


again as it comes down from the surface when the winter 
comes on. There will be a slight tendency for it to go 


up away from the pipe, as you were saying, but it comes 


from the surface downwards because the -- 
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Q I think we are just going 
at it from a different way here. 


: A Yes. 


Q In the summer you have cot! 


the frost front below the surface of the ground? 

A Well that would depend, 
I suppose, where you are in the length of the pipe. 
The furthest north situations, I don't know, but where 
the pipe -- what are the temperatures one's talking 
about, 15 degrees Fahrenheit? 
that there's an active layer all the way up to the 
northern end of the proposed pipeline, would you be in 


a position to disagree with me? 


QO Well if I were to tell you 


A I'm just saying that I can 


conceive of a situation where there is no active layer, 
at the far north position, particularly if you have cot 


SOmMe fe 


” : Q Do you know of any situat-! 


ion where this exists at the northern end of the pipe- 
line? 

A Well I don't know of any 
Pipeline yet. 

Q Or are you suggesting it 
will come after the pipeline goes in? 

A Oh’ yes, yes, yes. 

Q ADE raonte.- “On Pagel 2 0f 
your question md answer sequence -- 

A Excuse me, I hope I made 


myself clear. I was answering the question, after the 
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1! pipeline is built, is there a possibility of there being | 


34 QO Yes, 

li ; 
4) A I am saying the possibility 
5 | is there. | 
6 6) Yes. 

a A That's all I wanted to 

8 say. 

| Q But you have no proof of | 

cH it, that's -- | 

LL| ' A Because there's no pipeline 

12} yet. | 

te | Q That iserigntyetibut vou “know] 

aa Of no experiments that have gone to show that there might 

so or might not be an active layer, that's what I'm refer- 

Moy) wri righeto? 

17 | A Well I think one could 

18 | make some calculations. I would guess you would find 

19 | the odd place where there would be no active layer, but | 

20 | it would be a place where it was covered with some | 
( 

21) insulating vegetation, something like that. | 

22 Q But you have no papers a 

23 studies that show that? | 

24 | A Well now because the | 

aa BELwarlon. <= | 

aa Q Fven on a theoretical | 

27 basis? 

28 | A mipeie kT at Wiaceeheoretically| 

29 | I would want to use pencil and paper a little bit, but 

30 | 





no active layer at the far north. 


I wouldn't think it's even possible. | 
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Cr. Exam. by Hollingworth | 


Q But there's no paper now 

that shows it on a theoretical basis, that you know of? 

é A Well people don't discuss | 

these certain things, hypothetical situations of a cold 

source in the ground, except in connection with the | 

pipeline. This is why we are discusSing it now. | 
fe) I understood scientists 

discussed hypotheticals all the time but I won't go into. 

that. | 

On page 2 of your question and 


’ 


answer sequence, you make the statement, "Now there 


will be no heave where the pipe lies on the rock", in 
other words the rock doesn't heave from frost. Is that 
what{the statement says? 

A eq, sLOChk *dOeSsn "te =Lr 
we are talking about really hard rock, granites, and so 
on, I don't think they expand significantly. 

Q But you're concerned that 
there will be heave of the fine silty material that's 
next to the rock that will push up the ground there and 


consequently push up the pipe? 





A M'hmm. | 

0 Well isn't there a certain 
rigidity to the pipe? 

A Well this is not an aspect 


| 
| 
| 
| 
| 
which I'm particularly knowledgeable about, and insofar | 
as the developed heaving pressures are concerned, then 
that's not a matter of the pipe. “ea the ground 
developing the heaving pressure, and with reaard to the 


magnitude of heave that may develop, that again, if you 
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understand me, I am talking from the point of view of 
the ground. I don't now what rigidity the pipe may 
have. 

Q I may be quite in error 
here, but I would understand you to be saying in that 
answer, that the pipe will actually bend at the point 
where the pipe goes from rock into silt, and that's 


where you will get the deflection that you say is not 


permissible. Am I misinterpreting your statement there? 


A Well I haven't said the 
pipe wie 1 bend, because I don't know what the rigidity 
of the pipe is, but what I am saying is that we would 
expect frost heave at this junction, differential heave, 


and I have explained the length that the pressures asso- 


ciated with this heaving are very large. If the rigidity 


of the pipe exceeds those pressures, then obviously 
the pipe won't bend. 

@) So the vipe in fact over 
the wcek will lift up as well, so that you will get a 
smoother curve of the type that you say won't happen? 

A Well I'm afraid I don't 
Know about the behaviour of pipes, I am not a metallur- 
gist, and I'm merely pointing out that there is a 
differential heave process, the rock can't heave, the 
soil can heave and can exert pressures of the magnitude 
that I talked about. 

QO So if your pipe was 
purely flexible, then you would get that lift of three 
inches in ten feet that you're Ene about? 


A Oh yes, yes. 
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Cr. Exam. by Mr. Hollingworth 


Q But being a rigid steel 
pipe you're not in a position to say because you haven't: 
done any studies an pipe? Is that what I understand 
your answer to be? You don't know about pipes? 

A No. 

Q Okay. Now lastly on 
page 11 of your question and answer sequence, -- sorry 
that starts on page 10, your answer. 

THE COMMISSIONER: You are | 
going on the basis of the heave that Northern Engineering 
ee coe In looking at that and saying that the 
heave you think may well be very much greater, without | 
worrying about the strength, rigidity or flexibility of | 
the pipe itself, which is their problem in a sense, not 
vours,  ~sHthate=— 

A Well Northern Engineering, 
as I understand it, have said that they can maintain 
thethree inches inthe ten feet, two and a half in a 
hundred foot, and part of their -- or their reasoning | 
is based on the exerted pressures by the ground, and I'm 
saying the exerted pressures are greater than they have | 
said, and therefore I don't know whether the pipe will 


be able to resist -- | 
THE COMMISSIONER: Precisely, | 


yes. That pipe was designed to accommodate the heave 


| 
t 


that you referred to three inches in ten feet, or what- | 
ever it was. What you are saying to me is that without 
knowing anything about the strength of the pipe, the 
heave may very well be much greater, so if the pipe 


wasn't built to accommodate that much larger heave, 


difficulties may occur? 
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PjJ,’Williams 10292 
Cross-Fxam by Hollingworth 


A Much like a neaving- 
pressure of that sort, 


MR. HOLLINGWORTH: | 
@) Yes, Well in your 


answer that pecans on page 10, Dr Williams, do you 
Say that Htis logical to have a ‘cold pipeline where 
permafrost is essentially continuous, but that after 
you get out of this area, that it would be more 
sensible to revert to a warm gas pipeline, do I inter- 
pret you correctly? | 


A Well actually I struck 





out of the sentence that you just read. 


@) All right maybe I had | 


difficulty reading it. | 
. Do you in fact agree with that 
principle? | 


A Well you're asking me 
af the centence 1 struck “out I still believe in? 

9) Alizioqht,. let's co at 
itotitco waym, DO yous think its sensible to revert from | 


’ 


| all 
a chilled gas system to a warm gas system or an unchilled 





gas system after you get out of an area that is 


essentially continual permafrost? 


A ~es. 
0 So in that sense, you | 
would agree -- | 
A Aiter oat-tche Function, | 
| 


when you leave continuous permafrost, 
Q Rien, and vin that 
sense, I take it you agree more with the approach, 


suggested by Foothills Pipe Lines than that suggested | 
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i by Arctic Gas,in that the Foothills proposal would 

=a cease chilling much further north, 

3 x A Well in that sense it's 

4 better, the Foothills proposal. 

5 | Q I'm talking in general 

| terms, I'm not trying to get you -- 

7| A As far as the changeover 

; were further north, then it's better. 

3 MR. MARSHALL: I thought | 
10 | we were told they didn't know where that point was sir, 
tI just so the record is clear, | 
12| MR. HOLLINGWORTH: It's further 
13) north than you, Mr. Marshall we do know that. : 
14] I have no further cuestions. 
15 THE COMMISSIONER: Well I've 
16 | qot-anote of that, Foothills is better. 
£7 I think it's coffee break time), 

| 
18 we'll let you carry on after that. 
1 (PROCFEDINGS ADJOURNED) | 
20 | 
2) | 
22 
23 
24 | 
25 | | 
26 | 
| 
27 
| 
<8 | 
t P 
20 | 
30 | | 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
THE COMMISSIONER: We will ae 
tdorder, ladies and gentlemen. 
MR. GOUDGE: Mr. Bayly is on 
the telephone, I understand. 
THE COMMISSIONER: Well, we 
will carry on, he can read the transcript. 


6 


CROSS-EXAMINATION BY MR. MARSHALL: 


QO Dr. Williams, I appreciate 
that we went through your short C.V. and we may not have 
covered all of your background and so on, and one point 
I was interested in was whether or not you are a pro- 
fessional engineer? 

A No, I'm not a vrofessional 
engineer, but I have spent all my professional career, 
I would say, working closely with engineers, in the 
Norwegian Geotechnical Institute and the National 


Research Council. 


QO Your emphasis has been 
really on the theoretical aspects of it? 

A Well, to be as explicit 
as possible, the various work that I have been engaged | 
in, has been done in cooperation with and sometimes at 
the behest of the -engineers in these institutions. 

‘@) Ierecake tt, sir *that “in 


the preparation for your testimony, you would have 


pesolr 
ems iiliw .U, 
{iadeteé .xM yd .xe.3D 


(THSMUNUOLGA Of THADRWOG QaMUeaq soMt@ssoo0Rg)" 


:AGUOTA2IMMOD FAT 


Sritc lLizv ey 









.omeidaes Sas seibst zebrop3 


/ 
@i vivwsa .3aF ‘WIC JOD AM 
.BbnsteteSani 3 


AWOLSSIMMOS aT | 


ime atl 
.jalinenats af? Beet 65 OF 

7 JJAHSA AM 

Loe rgce ,ameitiiiw ,39 O 


»»notdqala? siz 


mo y3rz6o Iliw 


aé@ Ya UOlTAMTMAYS-22099 


ew Bas .V.9 stode wwo98y fotiosas Jnew sw tec 


yioG eno bns .an 68 Bas Bamotpdosd sauoy io Tis dbezsvoo 
~O%NG 6 BTR vov don to 2z4dzeMW asw mt hetasisdot eaw I 
Sxsenione I[snoizas3 

gapieeotota 6 ton a'r .on A 


“eoi6d Isnolzestet> ya [is 


an? Mr 


fsnoite4 off Sas etutisgant leoiatioetosd aeinews0u 


,lionvod ntom9e6h 


naed esd etasdane woY - 


¢+i to 2toedes Isoijexced? edt mo yilsex 


ye) 


4 


: = 
*spupne need sve I tadd Arow suosaey 


s 


iinilaqxs a6 od o7 ,iiav 4 





~ a - 
Ae 
—e v7. 

.enoistusizent sasdis ot exsantion 
ay 


ni Jsd? ike ,3i ece3 I 
b abigiae = - 
ret. Binoy maly ae sania 


’ Ss & - a - 


<a 
te eemissmoe hos Asiw noise teqoas 


snage eved I tud ,ssenipns 


.c1gecipnes d3tw yieeols pnitizow . yee bigow 1 


,Sidiaeog a6 
moh mesd asd ,at 


= 


es 
ad | 

























pA 10295 
ALLWEST REPORTING L-TO. 


BURNABY 2. 8.C. P. J. Williams 
Cr. Exam. by Mr. Marshall 




















1| familiarized yourself with all of, the Arctic Gas frost 
2 || heave work, and that specifically would include the 

3 | testimony that the geotechnical panel gave at these 

: 4 proceedings? 
4 A Well I have certainly gone! 
6 | through a lot of testimony and reports and so on, anc [I 
7| should say it was several months ago now. 
| 

J QO But you have specifically 
9 | gone through the testimony and the cross-examination of 
10 the geotechnical panel before this Inquiry? 

vii A Yes, ves, 2 thank so. 2 
12 | think I have seen the whole lot. 
13 | Q And you would, as well, 
14 have had a look, would you sir, at the responses that 
+o Arctic Gas submitted to the Pipeline Application Assess~ 
16 | ment Group, and I think the two that are of particular 
17 | relevance are your responses number 20 and number 56. 
18 | Do you know whéther you have had a chance to look at 

9 | those? 
20 | A Wel, scould, you (tel) me 
21| what they refer to? 
bes Q Number 20 pertained to 
23) terrain stability, southern permafrost region, and the 
24 other was 56, and that pertained to pipeline stability 
| 

25 following inactivation or abandonment. 
i A Would it be possible to 
27 | just look at them? JI don't want to read it all but just 
28 | to see if it is familiar. 


THE COMMISSIONER: Here's 


30 another copy. 
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RHRINPAY Say, 2, Ee. 


Cr. Exam. by Mr. Marshall 


MR. MARSHALL: I don't think I 
will’ need at; Sir we Lt" s just a matter of whether or not 
the witness is familiar with the material. 

A The first one looks 
familiar. The second one, I'm not sure that I have seen 
the second one. It may be that the pipeline group did 
some deleting and so on to produce the volume of stuff 
I was being sent to look at, you know. 

0 I see. Your impressions 
is then, that you wouldn't have seen that particular 


, 


response? 


A Well I have certainly hearé 


of the problem of the question of inactivation, and it's 
Just that at doesn't —— 

Q The reason I am raising 
this, sir, is that it's I think of considerable import- 
ance to know whether or not you, in reaching your, con= 
clusions, are looking at®all of the data that’s been 
available to the engineers who have been doing the 
frost heave work for Arctic Gas? 

A Well I had been asked 
particularly to look at the question of the generated 
pressures and the possibility of overcoming them with 
applied shut-off pressures. In that connection, I saw 
two great, thick volumes of laboratory and field tests, 
Calgary, and so on, and of course a series of questions 
and answers. My colleagues were engaged, too, at 
Carleton, so across my desk also went large amounts of 
literature about things like river crossings and 


geothermal analyses and so on. And I looked at these 
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Cr. Exam. by Mr. Marshall 


and my colleagues' comments on these, but I didn’t myself 
actually do the analyses of those. 

e Q Well to get right down to 
the question though that was asked, you are not able to 
say today whether or not you are familiar with response 
number 56 to the Assessment group'sqyuestion ? 

A Well that's this one here 
and I don't recognize that 
QO Fine, that's all I was 


interested in. Number 20 I think you have gone over. 


s 
™~, 


_s 


A Yes. 
pw | 
QO Now, you Pha So a a 


oe 
= 


you have lookedat the testimony. a 
The other thing that I was 


interested in, sir, was the reports that have been done, 
Yhe Frost Effect Study of Northern Engineering of May, 
1974 and esults “rom Frost Effects tudy of Northern 


Engineering, March, 1975. 


; A Yes. 
Q You had both of those? 
A Yes. | 
0 Sir, in your presentation 


you made use of a slide taken from Hoekstra. Is it 
correct that Hoekstra's experiment was designed to con- 


sider physical phenomena other than heaving? 


i port aa 7 
eo ametitiw .t 4 “) Se awceme 
SfedtereM .4M Vd om +t 

tiseyn o'abth I gud ,saent? AO genemnnoo 'zeuprelios yon bas 
. 9280? Ro zeeeyisne oft ob ylfsusos 
woab tdpix tep of [few Q | 
afde jon 238 voy , betes saw 2503 ipyodd noiseeup sit 
eenogen daiw teifline?t oss woy Jor to 3zSsiaedw ysbo? yse 
¢ moiteoure ‘ qguoxp Jnemecesed ais oF 3@ tedmun 
ono ald’ e*tets Liev A 


tad? esintpoesst t'nob T Ona 


PRY fie e'seds ,ened 0 
‘avo anon avaed adv Amida © 08 tedayt .ob Bssaeteint 
-. eof A 
fan? potiotinam yoy ,woll 2 
.-Vnostites? off debextool svad doy 
Sew I tect omnia? xzofszo sAT 


nest eveti dada edtoaes oft a6w.,tta ,@t betaszesas 
fitesdipny amadsx0vi Yo ybuie 20etts tao seAf 
dato to yius estoslRS aaon) mor, adivesy) baa bYel 


.2T@L ,doxem ,onizrsenipad 





- &oY A 
seeds to dzod bad woY 9 ) oS 
-#oY A |as 
Inseeitq xWOYV AL ,iLe 9 {se | 


. 


tt 2l .sitexeoH mox? notes abile 4 20 e80 sham oy | es 
709 o¢ beaplesb enw tnemitegxe 2'sxtJexe0H tedt doetzom 86} *S 


Spaliveend asd? xedto snemonedg isoteydq sebie 


24 Dae @ : Pen *> ney kJ 





P.J, Williams 10298 


ALLWEST REPORTING L.TD. 














in volume. 


BURNABY 2, B.C. Cross-Exam by Marshall 
“K A Well I don’t know 
. what you mean by that exactly. What does he say 
3 he is studying water movements and freezing pressures, 
4 well the freezing pressures was the main point. | 
5 And it was the pressures as the abstract made quite 
6 clear, that it was the pressures. 
7 Q Well I'm quoting from the 
8 | first page, that's page 512 of the article which is | 
9 taken from a journal and he says, "If radically 
10 | different experimental conditions are imposed Ona SOleny 
teh od system, physical phenomena other than Sa become 
i2 | important. I was just wondering whether or not you 
13] agreed that his experiment was designed to consider 
14] physical phenomena other than heaving? 
15 | A Well he was studying 
16 | pressures anyway, not heaving per se, the heaving 
f 
17 | pressure is what he is concerned with. But this 
| particular paragraph “If radically’ different experimental 
| concitions are imposed on a soil system physical | 
20 | phenomena other than heaving become important.” I | 
—% really don't know what he’s driving at. And then he | 
a goes on to say that "Under constant volumes, the syster | 
i is prevented from heaving” well that's obvious isn't | 
24 ata | 
2s Q And that's the sort of | 
26 | system he was dealing with? : 
27) A Yes, He's saying jessene 
28 | the volume is constant, if it's constant, then | 
29 | | . | 
| 
| 
| 


obviously it can't heave because heaving is 4n increase 
| 
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BURNABY 2, B.C. Cross-Fxam by Marshall 
l Q Well let's get back to 
2 the question. Is it correct that his experiment was 
| 
3 designed to consider physical phenomena other than 
4 heaving or do you have no opinion about that? 
5 A I don't think it was 
6 | designed to consider phenomena other than heavinc, 
7 to the exclusion of heaving. I mean the main thing 
8 | was the pressures and they are the heaving ee ees 
9] That's what he was concerned with. | 
10 Q That's your shee andine 
li | Gia ate: 1% 
2 A That's what he said in 
13 the abstract. 
14] Q Well I understand sir 
15 that the heaving rate in Hoekstra's experiment was 
16 | zero, and he was dealing simply with a re-distribution 
4 of moisture within the soil sample. | 
| A Yes, well, you see he was! 
19 getting a maximum pressure and of course the maximum | 
20 pressure is that: at which the heaving just ceases, but | 
21 in his experiment, there was expansions going on, but | 
Tag. the way i* was done, was to measure the pressure developed, 
23 now the maximum pressure here is the shut off pressure. 
24 @) Butthere was no 
| and 
25) expansion/ there was no heave. | 
26 | ; A Well one would hope rot. 
BH | That's the definition of the maximum pressure. 
28 Q That's simply the point 
| : 
29, sir. | 
30] Sax, at page 13 of the text. aha 
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it was not the questions and answers but the first 
page 13 if you like, in your direct presentation, you 
make the statement,"“however the information I have seen 
does not convince me that they succeeded in totally 
stopping the heave in a number of seem 
Sir. what I was interested in 
was this, whether or not the -- we're talking about 


heave associated with in situ water which was not 


stopped, is that what you were referring to? 


A No. not exclusively. 
5 Q Was that one of the Bompone we! 
of the heave? | 
A of the heave that I am 


saying was continuing--I would suppose so. 

0) Well’ that" s,.a: pretty 
important consideration isn't it? 

What are you saying was not 
stopped, the heave associated with what? 

A Well. in the experiments 
cescribed in eee volumes, the procedure was to 
apply pressure that stopped water moving into the soil 
and measure those pressures. 


Q niet elias, 


| 


A Now whathappened to water 


inside the soil, as I understand it, wasn't really 


considered and you're asking me whether when I say that 


in fact I don't think that water would even stop moving | 


into the soil, if you went on long enough, well 
obviously it didn't purport to stop the heaving due 


to the in situ water. 


| 


} 
| 
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x Q With respect to the in | 
2 situ water, and that's the nine percent expansion, as 
3 I understand it, that you get when you freeze water. 
4 A Um-hmm. 
5 Q My information is that any 
6 N.E.S.has,jin their work separately take this into | 
7 account. Are you aware of that? | 
8 They considered it as sepgrate 
2 from the lensina and included the factors. 
10 A It depends in what 
| context the statement is made, that it was taken into 
12} account. | 
13] Q In predicting the heave 
14 A In predicting heave? 
LS Q Yes, as i uncerstanc it, 
16 | they have taken a conservative approach with this anc 
a have assumed that there will be freezing of all of the 
18 in situ water, which may Or*may not ~-~ | 
19 . A Yes, they may have said | 
20 that but insofar as I'm saying. where the maximur : 
21 heaving pressures are greater than they say then LE | 
22 | follows that the statement is not really relevant. 
| 
23 Q © seit don't know | 
24 whether I've got the picture sir, Getting back to your | 
25 statement here, "However the information I have seen | 
26 does not convince me that they succeeded in totally | 
| stopping the heave in a number of cases. Are you able | 
ce to tell me which aspect of the heave was not stopPpec. | 
A Yes, I'tried to explain 


bo 
ie) 


what first made me think that, and I must say that it's 


| 


























tad Se Yn? 6) 





ci alt oF scegped HSI 8° Qe | 
ib , doTeasaxs’ drsoteq Sain eds 2 sedd brs’, 2935 vate 
yaw? gs9o7? Gey sonW fap Bey sed4 3 ‘basterobay t | 
ummm ale i 

sed+ s} nolsemienn: ya OO ( wt 7 
wol <id@ odes Ylesereqse dow dhady ni pere.d. Z 


o 


'ted2 Yo eraws coy sil .Inb0226 iv 

aye ve S$? Serehléhod anv 8 = 
,avifoat ad¢ befufont Bas palenst ent movt® 76 

edu ag abnegsh 2 “ Or 
. iv 

tel sete* esw St sad2 .obam ad Sasamitsse sid dxosnos ff 


-tmonss {Si 


yeon ot? eatgetoory al ) ef 
feet petal Sera ai A a bt 
mass iainy } €6 <2e7 G €! 


(43 o¢lw dewormggé off feysoec03 Wh nated avéd° Yeds at 
vie to life te valisset? ef fiw s:ad2 god? Someas sven | AZ 
--- 4on yem 30 yom doidw 1edew osis TE 

2 ove? yen yosny ,2or K : er 
sumlxem e439 svotw .pdkyae a'r 28 SStosal sid Isds | 
‘) ted yee yedd nsdt asteerp aus Ss1rdeastq Sntvesd } ts 
insvalay yitsex ton €i ‘dnemsiege “ent tadd awolfot 

wood t*neh Tittje T Q 
“OY of Xosd peitgs> (the asiugniq edd dop ev'l sedtadw 
1o50 oved tL qoitamrotat edd ssyeudi" (sted Jasmetate 
vilesot- at tebsovoma yarns asdf om Sstinivaos fon S90B * 








fan voy sat’ 248s 20 redava yh plete 5 ts k 
Deqqoze ton £av oyasd ‘odd 10 osqen a > Lt te 
nlekqee ‘od Betas \aet a a ite al ~ je 
nt AN aR FN i } ont obein 32989 


a 


4 
oot 














a 
cite tad aGaa 


‘ iP 
at <2 % 
' 


v 


P.J. Williams 


ALLWEST REPORTING LTD. 
BURNABY 2, B.C. Cross-Exam by Marshall 

















10302 


two months at least since I saw the volume, because I've 


t 


been away and didn't take it with me. There are graphs 
showing the rate of- frost penetration, on the same 
page, in fact line one above the other, has graphs 
showing -- it's either the heave or the rate of water 


intake. And one is shown with a square root tire scale 


time is put on a -- you take the square root of time 


but the other graphowith which we're supposed to compare; 


it, is on an arithmetic time scale, I wonder if it's 
possible to find the relevant one. 

’ The advance of the freezing 
front is shown in the graph in which the time scale 


is the squre root of the time, and underneath it is 


the gqraph showing the change in pore water volume, again 


as a function of time but. the time scale is arithmetic 
which means that 1,000 minutes is exactly half of the 
length given to 2,000 and so on and we are in effect 
asked to compare these and you see, the change in the 
pore water volume, and I might say it s increasing 
because it is taking in watey, and there's no misunder- 


standing about that, but it appears the rate of taking 


in the water is decreasing, which is fine, indeed it 


probably is. The rate of taking in wrer. The advance of 


the freezing front is shown however on a square root 


| 
| 
time scale, and that also appears to be decreasing, which 





we would probably expect too. But if you put the square| 


-- if you put the change in the pore water volume 

alge 
plottdd/ with a square root time scale, then the slope 
would change and would suggest that the water is being 


taken on at -- in effect, a relatively greater rate thar 
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i that at which the frost line is advancing, 

2 I think I've got this interpretation correct. I 

3 discussed it at length with several people and it’s 

4 fairly important. 

5 Q 1 have difficulty with 

6 | understanding how you can convinced that the -- you 

ei have not been convinced that they have succeeded in 

8 totally stopping the heave, and what that's attribute 

9 to, in your judgment. 

10 A Oh well, I mean I think 
ie they don't pretend they've totally stopped the heave 
12 | in that figure at all because the water is still coing 
13 zn. 
ras It's going in slower and 
15 slower, however and nobody would argue about that. Fut 
16 the frost line is penetrating slower and slower tco. 
ie So for every little increment of extra frost depth, 
18 you compare it with the increment of water that was 
23 added in that time and that's when you find something 
20 rather kaeenandee that the amount of water going in, 
24 is decreasing but it's not decreasing as fast as the 
22 rate of penetration of frost is. So the net result is 
23 that every little increment has got a bit more extra 
24 water in it as time goes on, This is just a scientific 
25 point. I don't quite know why it was plotted with the 
26 | - temperature. . frost penetration on a square root of time} 
27 basis. It's perhaps a convention we have but I thin! 
28} it was perhaps unfortunate and they should have heen 
29 | on arithmetic conte or both on sguare root scales, 


hh 


| 
30 | Q I was wondering sir i 





























t «2osrTI09 noitederq1s: | 
2’21 Buns alqoag cosa ddonet ts + te hemes 
4p . tnsditogmt en 


i 6. Geer 





deiy eotuot See oven 2" © 
osy =<~+ af+ Sede Besm@tynos Aso voy wod paibistazebau 
saheabous aved yodd gadt beodivaes nesd Jor over 

. e'sad9 4e4w' Sas ,ovead sit eatadete erases .. 
_Srempbut woy ab or _ | 

4: It msam i .ffew da A . y | 
yas ats Seqgota vitatod av'ysd? Baetezq 2°a0b ods pat 


«tos CiE%s al restew of? seusoad Iie 3s o1upi® 3ed% ab i 


Sas vawolsa at paiop 2°37 , ; ie. 
‘vette sunita Sluow yhortor Bas ‘tovewod <towols ; 
In bas twole pnitestoneg/6i snkl Seow ads 
tgo9% sitxs lo trdmoroal sleet qisve * o2".07 tt 

os $hd¢ tote 26 Sesmexdak siff doiw. 32 etaqmoa voy 
idtamoa batt woy aaaw 29ers bas amid gedd at bobbs 
ai prkog iszew Yo Jiwoms ai? tedt+ ,oldsatismer tedgsst 
ott 25 ¢e6? an poinkeiosb goo attk dud petaserneb ek 
=) stues+ ton off 02 at d€0e2 Io nobfsadensq Zo sye7 
axtxe siom 4? s top asd ttometont sissit ove ails, | 
| st}isasios 5 deat al eiaT {m0 esop omit anti nik xotni iD oe 
4d déiw Bedsolq esw JE yw wont omelet sash rr 


= 


waty 20 Joo stnups & no! pelea onder soqined on 
y 
you 


re _ 7 
4 « & 


injits ¥ sud aved Sw earn! yt vated 
{e902 end svad bidade ‘ets ba eee os 


Sere aa Sg 7 nl 


th ste of 


Ap 
a Lae 


ALLWEST REPORTING L-TD. Pies Williams 


ONAN wei Ree: Cross-Exam by Marshall 10304! 
wT you knew of any other way to predict heave, different 
from that that's been proposed by the advisors to 

Arctic Gas? 
A Would you say that 
again? 
0) Do you know of any other 








re 











way to predict frost heave, a way different fror that 
proposed by the advisors to Arctic Gas? 

A Well there's a variety 
of ways that are used both in practice and have been 


suggested experimentally. Of course, the highway 


engineers habitually measure the grain size composition 


2156S 
of the soil,/a method that is not really defensible 


theoretically but it works roughly for the highway 
people. 
Q For highways. You 


wouldn't suggest it for pipelines? 


A Well I mean you mustn't 


throw out “hese elementary approaches because in 


practice, you often can't do anything more sophisticated 


but it can never be an exact test the grain size 


composition procedure, People have tried other tests, 


based on -- 


O Fxcuse me. this is really 


frost susceptibility criteria that you're talking about 


here, rather than frost heave? 
A Yes I thought that‘s 
what you meant? 
| Q No, I meant really 


predicting frost heave. 
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A 
amount of heave? 
; Q 
A 
test? 
Q 


In an alternative technique. 


A 


Cross-Fxam by Marshall 


10365 


The actual quantitative 


Yes, 


Do I know an alternative 


Ves. 


Yes there is the 


strictly theoretical approach, in which you take a 


number of input parameters, which you determine in- 


dividually, they're very numerous and Dr Harlan of 


course knows all about this and -- I mean that approach 


is, I think, excellent. 


Q 


That doesn't help me 


very much because. it just tells me it's a theoretical 


approach involving a number of input parameters and 


where does that take me? 
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A I can tell you where it 


doesn't take us. The weakness lies in the accuracy of 





3 the input parametérs that we have to determine. 

ay Q And having something to 

5 | test them against? 

6: A Not test them against 

exactly, but if you have one of the input parameters 

S| the thermal conductivity of the soil, and 

9 the questionat once becomes how good, how good deter- 
ae Minations can we make of thermal conductivity of soil ? 
11} Q Does that exhaust your 
120 list of alternative approaches? 
13 | A Well I mean, I have said 
i4 there's a theoretical way and there's an experimental 
15 way. The procedure here, of course is the experimental. 
KG | Q Havel Vou += 

Ly Gli A I would say exclusively 
18} almost. 
19 | fe) Sir, you mentioned a 
20 | theoretical approach as contrasted with an experimental 
211 approach, and I was wondering Whether you have in an actual 

i 

22 | engineering situation employed such a theoretical 
23 approach? 
24 | A No, I don't believe any- 
a | body has attempted to provide engineering solutions 
20 | using a theoretical approach full out. I mean, one 
27 uses engineering judgment and all that sort of thing. 
28 2 Q So you wouldn't then be 


seal | able to,by reference to a specific concrete example, 


JU field example I suppose, be able to tell us about 
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methodology or the exact situation. None to your know- 


ledge exists? 


: A You mean -- 
Q --- the point being theo- 
retical --- 
A -- could I teli you or 


refer you to somebody who would do it for you? 

O No, who has done it, sir? 

A No, no. 

Q Well if you were faced 
with ye vchewlence of predicting frost heave for a 

| 

chilled pipeline, which approach would you tend towards?! 

A If I was asked to predict 
quantitatively the amount of heave for a chilled pipeline, 
I am afraid I would decline the job. 

Q T tthaink thate's: ithe: .farst 
for any consultant who has appeared before the Inquiry, 
sir. Most of them feel that no challenge is too great, 
to at least consider in considerable depth. 

Now Sir, 2 want to turn to your 
suggestion in your evidence that the Arctic Gas method 
is not reasonably predicting field performance, and I | 
wanted to know, sir, what it is you base that on? Well, 
to begin with, is that essentially your position? | 

A Well, yes, I think perhaps; 
that describes it correctly. Arctic Gas have basec 
their approach on certain measured values of maximum 
heaving pressures that can be expected. Those heaving 
pressures ardmuch less than those that I believe will 


occur, and well, therefore I questioned the procedure. 
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Q As' I understand the reports, 


they give predicted values, measures of heave, and then 
they measure them‘and they give you one as contrasted 
with the other. “~Do-I take it that you do not accept 


that those predictions are within a reasonable decree of 


accuracy to what is actually being measured in the tests? 


A Well, I mean the laboratory 


tests were done in a short period of time and what we 
have to do is to say what is going to happen in five, 


ten, twenty years. 


’ 


QO Well let's start with the 
time period that's been available though, sir. You have’ 
been able to analyze the reports and the data. | 

A Yes. 

QO Now, would you say that 
based on that time frame, that you're dissatisfied with 
the correlation between the predicted values and the 


actual measured values? 


A The predicted values of 
what? 

QO Frost heave? 

A Well I'm not sure that -- | 

fe) I'm dealing here with 
the tests’ -- 

A At the Calgary test site, 
for example -- 

0 Yes; riognt. 

A -- well, I would perhaps 


want to look at the correlation. 


Q Well I would assume you 
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had 'sir. 

A Well I have indeed, but 
it was not perfect, but whether it's reasonable and so 
on, I think the actual amount of heave no doubt is in 
the right order of magnitude compared with the predict- 
Lonst ee That wasn™s really the prime question, as I see 


, ; BS 
it8in Sthe: problem = sae 


—— 






Q Wes.we have got to start 
somewhere, don't we, sir, and -- 


A Yes. 


the tests results to date, given the time frame that we 
are talking about. Now, do you take the position that 
there has not been a reasonably accurate correlation 
between the predicted frost heave and that measured 
over the time period that's been available? 

A The actual amount of frost 
heave and the predicted, as far as I can recollect, 
seemed’ reasonable, bearing in mind the nature of the 


experiment, but -- 


' 
Q =—- what I am getting at aoe 





| 


Q Well, you say "bearing in 


mind the nature of the experiment". Does that imply 


that you have a criticism of the way in which the experi 


| 
| 
r 


ment was set up or carried out that leads you to suspect! 


that its results may not be accurate? 


A Well yes and no. 

Q Let's deal with the yes 
PErst. 

A ALiericht:) The shut-off 


pressure has been identified in the experimental work 


| 


j 
| 
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in the laboratory with the pressure which was necessary 
to prevent entry of water into the sample. It has also 
been identified with the pressure as measured in the 
laboratory tests, which took a day or two or a week or 
something, and to my mind, the shut-off pressure we need 
to know, are those which will occur or be required over 
these much longer time spans, and secondly, the fact 
that the water did not actually enter the sample was not 
necessarily indicative of the achievement of the maximum 
required shut-off pressure. 

‘) Well I think you're maybe 
getting a little bit ahead of me, if I'm still with you 
and there may be some doubt about that. I thought we 
were dealing with the period that's been available, to 
date. 

A Ableright< 

Q And whether or not you 
have got a basic criticism with the manner in which the 
tests ‘have been set up and run, and so on, the method- | 
ology. 

A Yes. 

Q Po thiaepoint. Not whether 
or not they have some capability to do something over 
a very long term, which I want to get to -- 

A I have a criticism of the 
methodology. | 

QO Well perhaps you could == ' 

A Yes. Well I stand to be 


j 
corrected on this, but as I understand it, the Shut-off 


pressures were applied, to the top I presume of the 
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sample, in order to stop the entry of water into the 
bottom of the sample. The thing might have been the 
other way up, I don't know, but the idea was to apply 
enough pressure to stop the entry of water into the 
sample... But I. don'ts think, that the actual, heave taking, 
place was being measured with a great deal of accuracy 
at the same time. 

The primary interest was 
whether the water stopped going in or out, or not. The 
fact that the water stopped going in didn't mean that 
the pressure being developed, and which was being 
counteracted, was in fact totally counteracted and the | 
volume may have been well increasing by a very small 


amount. 


‘@) Well if I understand your 
first criticism, if you like, the methodology is that 
you are not satisfied that the heave was being accurately 


measured. I'm’ instructed that it was being measured to 


within one-one~thousandth of an inch. 


A M'hmm, well I mean, that 
may be. We have dial gauges that claim that sort 
Ofething wou. 2f ds could 

Q Well. now --. just let me 


concentrate on that point, sir. Now, are you dealing 
with something that you know about or something that 
you suspect about, or something that just is a possi-~ 
bility? 

A Yes. 

O You have made a critisicm 


and I'm not suggesting. that you have made it without 
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giving it great thought, and I just want to know what 
the basis of the criticism is? 

“i A Yes. Well one one-thous- 
andth of an inch sounds very impressive, and I presume 
that the accuracy of the heave measuring system was plus) 
or minus one one-thousandth of an inch; And that was in 
a period of a few days, I don't know how long a period 
involved was, but to make a simple example, supposing 


it was one day and we could in fact have been having -- 


QO Well excuse me, sir. 
BUG — 
THE COMMISSIONER: Well excuse | 
ae 
mer = 







MR. GOUDGE: Perhaps Mr. 
shall could let the witness answer the question. 

THE COMMISSIONER: bothink Dr. Pe 
Williams is entitled to pursue it, and you can carry on 
Wace, but complete your thought at any rate, sir. 

MR. MARSHALL: Fine. | 

A The gauge was capable of 
measuring any heave that was greater than a thousandth 
of an inch, but it wasn't capable of measuring less | 
than a thousandth of an inch. That's what we understand! 
by measuring something with an accuracy of a thousandth 
ofrans inch. | 

Now, if the experiment lasted 
one day, we could in fact have had a heave that was not | 
one one-thousandth of an inch, but point nine of one 
one-thousandth, and we wouldn't have known anything about 


it. We wouldn't have known anything about it. Ina 
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thousand days we would have had nearly an inch of heave 
and you wouldn't have known about it. 
i 1 MR. MARSHALL: 

QO Well sir, this is the 
difficulty I'm having. I'm trying to get at the basis 
of your criticism, and you respond with a supposition. 
Well tf this; andctif that and if this:and if that, 
ande—= 

THE COMMISSIONER: ee me. 


he 
Let me see if I understand your criticism of /Calgary 


frost eee experiments. 

Yoursayae-7= 

A Could IhanterruptyreMmMr. 
Commissioner? This was in reference to the laboratory 
experiments. 

HHEGCOMMISSTONER: oi Yes,-2 
understand that. 

A L’masorry. 

THE COMMISSIONER: Well ves, 
the one inside the building, I was there once and there 
was one outside and one inside. At any rate, don't let 
me totally confuse things by trying to tell you what I 
Saw. 

You are talking about the 
purpose of their frost heave experiment. As I under- 
stand it, you're saying that they measured -- sought to 
measure the movement of water towards the frost front, 
and you say that that isn't enough. 

Now, so far I understand vou. 


Was that insufficient because there is water within the 
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-- past the border, that is within the frost front 
itself, within the frozen ground, water in place there 
already, that would be unfrozen, notwithstanding that 
the temperature might be only 28 or 29 degrees, and -- 
or as low as 28 or 29 degrees, and that it itself would 
be converted to ice if you introduced the chilled pipe- 
line, and that that wouldn't be taken account of in 
terms of movement of water towards the frost front? 

A This is one of the physical 
circumstances behind my criticism, not actually the only 
One. I'm not sure whether the entry of water could be 
measured with the necessary precision, either, but at 
the present time we are referring to the measurement cf 
the actual volume expansion. 

THE COMMISSIONER: Oh yes, I 
understand that, but you in measuring the volume -- that 
was your first criticism, the one I tried to delineate. 

YOUr second criticism was that 
the measurement.itself of the frost heave would not be 
complete because of the fact that there would be this 
one ten-thousandth -- or one one-thousandth of an inch 
of heave that would be unaccounted for? 

A Exactly, 

MRE MARSCHALL: —-Sir, ut Tecan | 
Just go back on that first pant about the in situ 
water. 

Q The point I was trying to 
make with the witness was that to ask him whether or not. 
he had been aware that N.E.S. have treated this as a 


Separate element, and they have calculated the heave 
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Cr. Exam. by Mr. Marshall 


that would be associated with the freezing of in situ 
water, and they have treated this as a separate aspect 
of the total heave picture, if you like, and they have 
taken a conservative approach in that they assume that 
all of the in situ water would freeze and would expand | 
by this 10 percent factor. | 
THE COMMISSIONER: Well you 
asked Dr. Williams a while ago whether he ws aware of | 
that and he said it would depend on the context in whieh 


they carried out this separate investigation, or some- 


thing like that. 
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a MR. MARSHALL: I think the 

2 | point was left. 

3 : THE COMMESS TONERteuves. 

4 MR MARSHALL: There was some 
5| uncertainty about it. 

6 | THE COMMISSIONER: Forgive me 
“| for interrupting. 

7 MR, MARSHALL: That's fine 

S) Sim 

10 | Q Well then we're getting 
1) back to the measurement of the frost heave as I 

L2| understand,.in younveritiquew:=® you likejnof the ees! 
13| dology employed, you focus on the measurement of the 

14 | frost heave and I suggested that the measurements 
15 | were taken to one and a thousandth of an inch and you're 
16 | telling me that if we have very very little frost 
17 | heave, that an instrument that can only measure to one 
18 one thousandth -is of no value, it doesn't really tell 
"9 us’ anything?) But surely ‘sir, here we're not dealing 
20 with values in that range, we’re dealing with much 
Fgh more sigrificant amounts of heave, anc an instrument | 

| 
22 | that's calibrated to that level of fineness is going i 
a3 to be able to tell us something. 
oa | A Trdon*t agree, 2 mean, 
oy if you can be overlooking, a heave or a thousandth of | 
. 26 | - aneineh, pes inch, take,it,; actuallyeyou havea slightly 
27 | bigger speciman which is more favourable. 
28 | 7 GON T SOLE ou said that if you had a | 
23 pipeline, that would be as much as an inch ir three 
| 





30 years, that would not be taken into account. 
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“eLeo4 EEA obo! 
Lisders™ ‘ad ae 2207 


a 


of? Asif? I :SIAHSHAM 18M "* | p 12ers Sted 
.tiel asw Iniog 
.23¥ tN3MORSEIMMOD “IBT ig . 


onde @aw sroi”  #@TARZAAM Bm 


‘ 
Jt tyods y3ats31e900 
em ovipyod ;#z4OTAaTHMOO JHY 

«Palsquaxetng 3xot 

s9ik* 2'35AT cS GAN2RPM LAP 
-xie 

t43eavo ax'ow asd? Iis® i. 
26 ovesd tao1? wit Joa onemesuacsn et? of toed 
wm ad? tn ,sall wey 22 oepldiao Boy ai , onazexssony 
gis to ?eemeatvesem att no agsol voy ,Sayolgqne yooros 


2tneqexzvese ats sot? betaonppue I bas avasi seout 


a<'voy hos doat ac 30 d2intéavot? « baa sno.oF faexas S137 


faci? 2la42f yvwsv yrev sve ow Ti ssi? om patiiag 

319 of exvesom ying esd san teamutgeni ne 36d3 ,svson 
»¢ “ilsoy 3'aseob 2i ,oulav on Ito aL Athasavody ano 
enifiseb ton et*ew ared ,tie ylore dvd .pnaifndgyns #0 
“num diiw pnilseb gt'ew ,~spaex send al asuiaey isziv 
jcemuageni n6 Sas ,.Sveen to stnouvome dasottivpte stom 


ontop eit zaensait 16 [evel gent ot Betaudiiss ea’ Jssiz 


.patdzemoe su [led of slds sd oF 


750m I ,9o91p8 2’ soh tT A 


ie diSnsevot? 6 16 ovsed 6 \yaidoolreve' sd n65 woy 3f 


(itipita - sved woy vilsdsos ti eXse I ,doal-x0q ,font as” 


.olidstwovst s10om at Asidw namiveqa sopeld 
6 Sed voy ti asa? Hise pel gst ie 


goin? si dont as ea foum es sd Binow, 
a : (al a 
eres it oe 
- i 7 


2 ey ee a 
* aa] ro] 
i i] ~ 


oe ru bad ad 
al b~ ~ by 


‘i 















ALLWEST REPORTING L-TD. 














P.J. Williams LO316 





BURNABY 2, B.C. Cross-Fxam by Marshall | 
1 A It would be worse still 
2 in the real case of the pipeline, In the laboratory 
$j experiment alone, if you're failing to measure a 
4 thousandth of an inch, every day, to make it easier, 
5 I mean if it's seven days it makes it more complicated, | 
6 || but you're failing to measure a thousandth of an inch | 
| every day so that's an inch in a thousand days. | 
8 | 0) Well we could around and 
9 | around I suppose in the methodological aspect of it, | 
10 | sir, and I don't pretend really to understand it, but | 
11} my simplé minded approach to it tells me that if eee 
2] dealing with a longer time period than one day, wnether | 
13 | you've been able to measure amounts of less than one | 
14) one thousandth of an inch in a particular day, it may 
15 | not be that significant, you have a much longer time 
16] period in which to examine the phenomena. | 
17| A Well I don't think so. | 
18 I mean I said that I took a day to make it easy, but ! 
2 you're saying well actually the error was a thousandth | 
20 of an inch over a longer period of time, maybe a week ! 
| 
zn. or two weeks or something. I might say the error gets | 
22 a little longer with time because other things tend to | 
23 change in laboratory work, room temperature and this | 
24 | sort of thing. Nevertheless the point is just as valid. | 
25) I mean it's true if the period was ten days rather than | 
26 | - one day, you have an error of a thousandth every ten | 
27 days, then it would appear to take ten thousand days : 
28 whach is much longer. I want to emphasize that that | 
29 cae just over a five inch column of soil ard so the think 
30 





is multiplied under the pipeline which is a 30 foot | 
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column of soil. 
THE COMMISSIONER: 
Well we can perhaps 


leave this to rebuttal sir, it's a very technical point. 


THE COMMISSIONER: ° é 
There is one thing you've raised, twice now. You say 


\ 
| 


| 
that Arctic Gas or Northern Engineering Services dealt 
with this whole question of what about the water in 


! 
| 


situ within the frozen ground that hasn't frozen, 
Notwithstanding the temperature of the ground. being 
below freezing. Well you say that Arctic Gas, Northern 


made 
separate, fashion that I don't think’ has been / clear to 


E6ngineering Services took that into account in some 
Dr. Williams, what -- shouldn't you put that to him 
before just leaving the matter for rebuttal. He s | 


going back to England presumably and we won't see him 


again, I shouldn't think. 


MR. MARSHALL: I didn't 


{ 


realize we had a disagreement on that point. I had | 
understood thathe wasn't certain how it had been teated | 


i 
{ 


but perhaps I'm wrong. 
| A I would appreciate being 
reminded of exactly how it was taken into account. 
THE COMMISSTIONERs You could 
have Dr. Slusarchuk explain this. he's been sworn and 
he's a witness. 


MR. MARSHALI:: That would be 


DR. SLUSARCHUCK: We are 


interested in prediding the heave of the pipe, of 


| 
} 
| 
| 
easiest. | 
| 
{ 


course and in our lab experiment, we're measuring the 
| 
| 
water that is sucked in to the sample during our experi-, 


| 
| 
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ment and thathis what we have called the lensing heave 
rate or the extra heave that you'd get in the soil 
because you've drawn water in to the sample, where it 
wasn't pveetenliag. We used that to calculate the 
lensing heave rate. Now when you freeze down through the) 
soil, you've got say 20 percent water content in the | 
e0il along the route, and we know how far our frost 
front is going to be. to use a number that you used, | 
say 30 feet, we simply take into account all of the | 
water in that 30 foot zone and let it expand. And we | 
get heave from the expanding of the in situ water. | 
We then -- so that's one part of the heave, that's | 
going to happen to the pipe. We also account for any 
lensing heave that is happening while the frost bulk | 
is advancing down to that depth, by having water sucked 
into it. So we have in fact -- we,in fact, deal with it, 
in two separate items, . We don't consicer the unfrozen 
water content of the soil, which would then reduce the | 


amount of heave due to in situ water, reducing the amou 


that we would predict. We take a conservative estimate 





and just assume that it's all going to freeze there and 
; ; ; 
from that point, it gives us the maximum amount of heave 





that we get from that component. 
| 
A Yes, exactly, what is the 
heave you calculate due to the in situ water, what are 
the figures or the magnitude? 
DR. SLUSARCHUK: 5 
For 30 feet, assuming 
natural kinds of water content, you'd get a § or 10 


percent expansion of the water and there's about 30 


percent of the soil that is filled with water, so you'd 
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get about one percent, expansion of the depth so you'd 
get about a foot. 
at A tedceLy.) “And that ss 
one foot and you're talking about a possible transition 
between rock, presumably with nothing and a place with 
a foot beside it, 
MR. MARSHALL: 

Q Well sir, that's a point 
I want to get into with the witness a little later 
and that is differential heave, 

Unless you wanted the subject 
exhausted now. 

THE COMMISSIONER: rao 
want to exhaust it now, I just want to understand the 
last answer. You said exactly and you said that where 
you have a transition from rock to silty soil or 
something that is susceptible to frost heave, that inch 
could be very significant. Could you just: repeat that 


statement. 


A Yes, well I didn't say a 


imoeh;, a> fooer. 

QO A foot I mean, 

A Well I think at the 
place where the pipe is resting on rock and beside the 
soil comes up a foot, then I don't see that there isn’t 


a problem. There is a problem, there is differential 


-heave of a foot. But why I jumped at the figure of a 


foot, I had forgotten exactly how you'd done this. and 
I did a calculation myself on how much the heave due 
to the contained water was, and I did a calculation 


differential and the figure I arrived at was one foot, 
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exactly the same. 
MR, MARSHALL: Well sir I 
think things have gone off the track in the sense that | 
the subject was changed. If we're talking about what | 
goes towards making up total frost heave, and there are | 
different factors that go into that, the approach that 
Northern Engineering has taken is, that they isolate the | 


different elements, and one of those elements is the 


| 
heave that is associated with the freezing of in situ | 
water. Now to use the example that Dr. Slusarchuk | 
has giveh, and that Dr. Williams says he has done a ! 
calculation and arrived at the same thing. ud gather, | 
it's just -- we know if we put water into an ice cube 
tray it's going to expand when it freezes 9 percent, 
it's that sort of thing. Then the amount of heave 
you're going to get associated with that in situ water 
is a function of how much water is contained within 


the soil at any particular place. Now, it's that 


layer of the total heave, if you like. that. Dr... Slusar- 


chuk is talking about, and he says they consider that 
separately. That's perhaps one of the easiest elements 
of the total frost heave picture to calculate. Now the 
say that's one foot in the example given, Now we may 


be talking about total heave of several feet. Now that/s 


within say a one foot area or a ten foot area which is 
subject I want to get to the witness with in a minute , 
I'll try to point out and I think Mr. Hollingworth has, 


involves the entire question of pipe soil interaction 


| 
| 
an entirely different subject from differential heave | 
} 
| 
i 
| 
| 
and the rigidity of the pipe. So it's not really : 
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1 necessary to get into that sort of a discussion in 
2| dealing with this problem of the freezing of in situ 
| water and the heave ‘thatis associated with it. All wire, 
7 trying to cdo is say what are the corponents of the total, 
5 heave you get? . Dr. Slusarchuk is saying we isolate | 
6 | this one component and to use an example, a typical | 
7| case for example, it may amount to one foot and we 
J build that into our overall prediction, It's that | 
9 | simple. | 
10 THE COMMISSIONER: Your | 
11 | estimatatiion certainly was one I could follow. It | 
12 | must have been very. very simple. Dr. Williams, you ’ve | 
| j 
13 | heard what Mr. Marshall has said. Do you have any | 
1 comment on that so we're not at sixes and sevens here. 
15 | A Well if I understood it | 
6 | right, he almost said and implied that with the foot or | 
17 | so that we're agreed about, but because it would be : 
| 
18 | uniform, it wouldn't be a matter of concern, | 
19 | | MR. MARSHALL: We're not | 
20 | talking about differential heave and we will cet into | 
21| that later on. I'm sure that Dr. Williams will agree | 
22 that if we're talking about uniform heave over an | 
23 entire length of the line and he doegn't have a problem | 
24 | and we don't have a problem, | 
ss) | 
| A Except you don’t get 
- ‘uniform heave, that’s the whole point. | 
ih Q That's a subject that | 
28 | I'd like to get into in some depth with you a little 
a Heater on. if think Mr. Hollingworth has already touchecé 
30 | 


° R { 
———— On it and there are many, other parameters we think that | 
{ 
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have to be brought into the discussion. I think we're not 
2 at odds on this point sir. 
3 x THF COMMISSIONER: You're 
4 saying that you're discussing applies and Dr. Williams 
3 is discussing oranges. The one foot that Dr. Slusarchuk| 
6 | produced was an element that went into the calculation 
7| of total heaving, and had nothing to do with differential 
a heave, whereas Dr. Williams said yes there is the one 
} foot, and if you get a one foot differential heave, you'll 
a4 have all kinds of problems. | 
ial | : MR, MARSHALL: | 
12 | Q Well that's the dl at 
13 are we going to get one foot differential heave and | 
4] what's that going to mean to the pipe. Tt think that's 
4 a separate issue. There's no cuestion in the minds of | 
16 NES as I understand it, that they were going to encounter 
17 | situations of one foot heave, And we're simply talking | 
18 | about the various components that go up towards making | 
ay up total heave if you like and this is one of the aspectis 
| and there*s no se the question of whether or not that’s | 
21| going to have an effect on the integrity of the pipe | 
4 is this whole issue of the pipe soil interaction and | 
23 the rigidity of the pipe and so on, | 
24 | 
| | 
25 | 
261 | 
eae | | 
| | 
a8 | 
29 | . | 
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MR. MARSHALL: 


Well sir, we were at the point, 


and I'm sorry to belabour this, but I want to nail it 
down if I can one way or the other, because obviously 


Northern Engineering and Arctic Gas are concerned about 


some of these matters that have been raised in your evi-. 


dence, and we were at the point of dealing with the 


experimental work that had been done by Northern Engineer- 


ing and you were criticizing the methodology. One of the 


points that you were focusing on was the accuracy of 
the measurements of frost heave. 

Now, aside altcegether from the 
question of the point 001 of a heave and whether or not 
the instruments are calibrated with such accuracy as to 
pick thigup and so on, what I am interested in is just 
a more general question ., and that is redlly whether or 
not you know there is a problem with the measurements, 
that is, do you know the measurements that have been 
recorded by N.E.S. are inaccurate, or is this just a 
possibility that you'r e suggesting may have been the 
case? 

Specifically, I want to know 
what information you have? 

A No scientific measurement 
has an absolute accuracy. When we measure temperature, 
it's always accurate to something or other. Now, I 
don't suggest that N.E.S. have claimed a thousandth of 


an inch when in reality they weren't that good. They 


| 


| 
i 


may well have dial gauges that good, but they have only 
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claimed a thousandth of an inch and that's fine. Now 
LeanemnoL Chitiaci zing ithemion a sort of scientific 
ethical basis, but I'm just saying you couldn't measure, | 
and you're saying you couldn't, less than a thousandth 
of an inch. 

Q Well I guess I am led to 
the point of saying really "So what". Are you led to 
conclude then that the results measured are not accurate? 

A They are not accurate to 


the required degree of accuracy. They are not inaccurate 


t 
} 


in the sense that the man who read the gauge needed | 
another pair of glasses or something like that. There | 
was no error, they stated that the gauge worked to a 
thousandth of an inch, and that's not good enough, in my 
view. 

Q Wellwhat would have been 
good enough in your view? 

A You can't do it with tech-' 
nology. as I see it, you can't tell us whether -- well 
you simply cannot measure with the required degree of 
accuracy without a quite different approach, except by 
waiting 30 years, when the cumulative effect will be | 


big enough to measure. 


Q Well now -- 

A Or waiting maybe several 
years, not even 30. 

Q Well sir, we are not talk= 


ing about quantities as fine as a hair, if you like. 
We are talking about something, frost heave, that is 


going to be in observable measure, if you like, and you 


{ 
i 
| 
i 
| 
i 
| 
i} 
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have -- with a pipeline, indeed in the examples you 
cited in highway situations and so on, you can see it 
with your eyeball,’ ne don't even have to have a measur=- | 
ing instrument to know that there has been heave, but 
there has not been heave. 

A NG il tnt soxeyyit ican. t 
agree. With the experiment that N.E.S. did, it was in 
fact necessary to measure with an accuracy something 
like the thickness of a hair. If you were to predict 
what would happen cumulatively over 20, 30 years. 


' 
{ 


Q Well that's what I'm a aa 
to pin you down on, sir. I say we've been using this | 
measurement to one and one-thousandth, and you say that | 
wouldn't be sufficiently accurate to enable to give you 
results that you could -- that would be useful and 
sufficiently accurate for your purposes, 

What degree of accuracy would 
have been required, in your opinion, before the results | 
wouldbeé emeaningful? | 

A Well I suppose one way of : 
approaching this is to say they are only interested in | 
50 years, for example. After that we'll agree that the 
pipeline ought to be switched off or disposed of if it's’ 
going wrong, so in 50 years you mustn't have a heave of | 
more than a certain figure, so you divide that figure by! 
30 years and you find out what kind of expansion is 
going to take place every day or week, say. In other 
words, the time period over which you can measure the 
change of volume. 


ae) I'm sorry, sir, but maybe 
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ed 
it's a lawyer's simplemind/ approach to these things, but I 


still don't understand what degree of accuracy would 

the instrumentation had to have had in this particular 
case, in this particular experiment, in order to produce 
results that in your view could be used? 

A Well it depends what kind 
of differential heave you can accept, and we haven't 
decided that, but supposing you could accept three 
inches, then you say in 50 years I mustn't have more 


than three inches, which is spread out over a 30 foot 
| 


e 


column. So you divide the three inches by 50 years, and. 


find out how much per day, or per week, depending how | 


long you want to spend measuring it. Then you have to 
Say, well I'm measuring it on a sample which is only 
three inches or something high, and so I have got a 
factor there, a multiplying factor, it is really 30 
feet, and so you have got to do a little adjustment. 
And then you can arrive at the kind of accuracy you 


would have to have. 


i 
| 
| 


I'm not really criticizing them 


because they couldn't do it, because there are certain 
things that we can't do by certain methods, you see. 

Q I take it you haven't done 
a Calculation to determine what degree of accuracy 
would have been required in this sort of experiment? 

You don't know? 

A Well no one has really 
stated just what kind of heave is acceptable, you see. 

Q Well you are criticizing 


though an experiment that was carried out by these 
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engineers, and what I'm really trying to do is find out 
precisely what it is that you consider went wrong in 
their experiments,’ a I've been led to understand by 
what you are telling me, that their instrumentation isn‘t. 
of sufficient accuracy to enable them to give results 
that are meaningful. And we have talked about how aie! 
ate that instrumentation is said to be, or thought to Bes 
and do I take it you are not able to give me the level 
of accuracy that would have had to have been achieved, 
in order to get results that could be used? 


, 


A Well I thought I had 
explained very carefully that if you can tell me what | 
is the permissible heave acceptable in 50 years, and you. 
want to measure it in terms of an experiment over a day 
or two, then I could tell you just by that simple piece 
of arithmetic. 

Q Well not having done that, 


how are you able to attack their methodology? You say 


in thi’ss particular case that's not sufficiently accur- 
| 


| 
A At any rate, the thousandth 


ate. That's what I don't understand. 


Of<an inch that you claim) pardenime thatuNiE.S.cclaim; 
is easily demonstrable is not good enough. 

Q Well we can perhaps leave 
that for rebuttal . 

THE COMMISSIONER: Well Dr. 
Williams, you're saying that the question of what is 
an acceptable level of frost heave, is a matter that 
depends upon questions of type soil and interaction, 


that if they have postulated X is the likely frost heave, 
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that's fine because presumably they have a pipe that 
is -- has sufficient strength to resist that heave. 


What you are saying to me is 


that the heave might be conceivably 2 X or 3X or 4X, 


and if it is, and we havelgot a pipe that can withstand 


it, well and good, but if they haven't, they may be in 


trouble. 

MR. GENEST: Could we have 
the yes on the record, sir? 

THE COMMISSIONER: Yes, Dr. 


@ 


Williams nodded his head, which I take -- 


A I was saying yes to the 
proposition that if the heave is much greater than 
expected, two or three times, then clearly there may be 
a problem, 

MR. MARSHALL: 

Q I would like to get back 
to this discussion about the methodology that's been 
employed by Northern Engineering in their tests, sir. 
Are there other aspects of the methodology employed with 
which you ardceritical? | 

A Well I think it was unfor-, 
tunate that there wasn't much more regard paid to the 
theoretical knowledge that is thoroughly established 
about the state of affairs in freezing soils. It's a | 
tremendous amount of work that went into those volumes, 
but that doesn't release them from the eriticisem 
that it's one-sided, as I said. 


Q I'm sorry, sir, you are 


going to have to be a little more precise than that, 
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because I don't understand what you are saying. 

A Well they have gone at it 
empirically and pons ly, ignored a considerable body of 
knowledge, which I tried to introduce this morning, on 
the states of stress in the water in the frozen soil and | 
Sostorth. 

Q Well perhaps not today, 
because it might take us some time, but could you pro- 


vide through your counsel, a list of that data which 


you say was ignored? 

A WELL yes, I mean, yes 
indeed. »y Not .data,)well..data as well, 1, mean this,is a. | 
great body of published scientific knowledge. Quite 
considerable. Very significant, let's put it that way. 

Q Well I would like you to 
specify those that you say have been ignored, could 
you do that, provide that list to Mr. Goudge? 

THE COMMISSIONER: You are 
speaking of the body of theoretical knowledge developed 


over the last 10 years or so, by somebody in the United 


States, whose name I can't remember, and by Hoekstra and 


so forth, and no doubt yourself, and that Arctic Gas 
instead relied on the experiment they carried out, and | 
to a greater extent than you think is appropriate? 

A Yes, to make it quite 
clear, it's not a matter of two or three authors. 
There's a very substantial body of knowledge which is 
now drawn into our understanding of the theoretical 
situation, and I would be happy to supply a list of such 


papers. 
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THE COMMISSIONER: Yes, well I 


think you should. I didn't imply there were only two or] 


three, those are the only ones that came up in the course 


of your discussion. 

MR. MARSHALL: It may comfort 
you a bit, sir, to know that Hoekstra is employed by 
Northern ENgineering. 

A Oh, I know indeed, yes. 

MR. MARSHALL: So that aspect 
of the work clearly has beenavailable to them. 

Q iT wondered sir, if there 
were any -- well just before leaving this, you say have 
-- they have ignored a vast array of theoretical work 
that's been done. Have there been tests, field tests, 
if you like, to verify the approaches in these theor- 


etical -- these various theoretical approaches? 
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1| A The theoretical approaches 


ho 


you see don't address themselves to the pipeline 


2 | of course, I'm talking about volume knowledge. studying | 





4 | freeze and soils. But the body of knowledge is | 
certainly supported by experimental evidence. It’s 
| | 
6 | a combination of theoretical ,considerations and, of | 


Loa 





~J 


! course, we don't get just believe a theoretical consideration 














| instrumentation wasn't precise enough in the sense that 
1 

| they 
| 


8] we have to find some evidence from experiment, that it 
3 | is correct. There has to he evidence. | 
10 Q Well that's precisely | 
11] the point, in that considerable experimental work | 
12 | has been done, related tec this project, I wonder sir | 
13 | if there are other criticisms that you have now. We've 
14] dealt with the instrumentation being in your view 
15) not sufficiently precise and we've dealt with the 
16 | ignoring of the body of theoretical data and so on, 
17 | studies that have been carried out over the last number — 
18 | of years, are there other criticisms of the approach | 
19 | that has been taken? : 
20 | A I would just make one 
Za point clear. My criticism wasn't exactly that the : 
| 
| 











ra / should chosen another method of instrumentation, be- | 
a cause I don't think it would have been feasible. I 

25 | think they should have approached the proklem somewhat | 
$6 | ' Grererentiy SO as .mOt tO get into Che corner of AiG | 

27 | to rely on a dial gauge measuring to a thousand of a degree 
28 | You see Hoekstra's work didn't involve any actual 

29 | pate Pon ete of the heave, to my knowledge, not any 


{ 
! s/O | 
ean actual measurement, there was no dial gauge and no attenp: 


| 
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LO3g2 | 
| to measure a length of change, 
2 | Q But that's exactly what 
3 | it is that they want to measure. 
4) A Well it may be exactly 
5 what they want to measure, althéugh I don't agree that | 
| | 














4 


6 it is, I think what they want to know is the pressures 

7| that are generated by the heaving. Heaving certainly 

3 | occurs, we know that anyway. It's the pressures generated 
9 | by the heaving that are the threat to the pipe. | 
10 | Q iow do you transfer those 
1 pressures into a predicted heave? | 
12) A Pardon me? | 
i3| Q How then would you Wis. 
14! tho pressures into a predicted heave? 
15 | That has to be known, you 
16 | have to have a prediction of heave in order to ke able 
7) to describe what pressures must be achieved, 
18 | : A Well now you're talking | 
oe from an engineering point of view. It wouldn't -- | 
2H | Q That's the whole exercise. 

| 

21 | A Yes wot wouldns tbe | 
22| relevant to worry about very high pressures, that/might 
23 be necessary to stop an insignificant heave. That's | 
24 obvious, but I'm saying that we could have significant | 
25 | heaves, very proplematic heaves in associations with pressures | 
26 | . much greater than Northern Engineering Services have | 
aa postulated. | 
28 | Q Let me just -- I'd | 
29 | like to turn now ee your contention that Arctic Gas are | 
30 not handling the long term effects properly. To begin | 
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with, you've used the term, as I understand it, ve 
long term effects and I was wondering if you could 


define that. 


0333 


ry 


A I used the term in my 


evidence, I just wondered what context. 
Q Well I think the ea 
way to find it is in the two page synopsis. You s 
"Then we are concerned with very long term effects 
no experiment alone can tell us directly what may 
happen.” 
. A ves, by very long t 


I am talking about tens ofyearmf course, and one do 


siest 


ay 


a 


erm 


esn’t 


normally expect experiments to last over tens of years 


So that's why we talk about very long term effects 


Q Can we be a little 
more precise than tens of years, or is it not poss 
A Well the life of t 


pipeline is 50.years or something, 

@) Looking at the brie 
statement in your evidence, you said at the bottom 
that first page, I'll quote it "In many experiment 


it appears that it is only those forces generated 


points within a temperature of about 32 degrees Fahrenheit 


that is at the frost line, which are producing the 


heave. However, over longer periods of time, it 


bit 
ible? 


he 


£ 
of 
s 


at 


appears that the pulling forces effective at somewhat 


lower temperatures, 30 degrees Fahrenheit perhaps 
effective andtoprevent heave occuring over a long 
period of time, a shut off pressure ecuivalent to 


greater forces will be required.” I take it that 


are 


those 


the 
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{| 
1 more detailed presentation that you gave really doesn't 


ine) 























change the substance of that statement? 


A There is one small point. 


This abstract, being what it is, deals with the commonly 
accepted measurement of frost heave, the movement of 
the water to the frozen layer in other wards the 
addition of previously external water, and actually 


when I talk about the forces generated at the frost 


of the frost line and of course that is water being 
drawn up’you see, The question of the pressures 
generated, within the frozen soil due to the already 
contained water, is of course, the reason behind the 
problem that I'm talking about here. That if you just 
measure the pulling force of the frost line. the 
32 degree line, then you get the sort of values 
that I showed and indeed agree fairly well with what 
NES showed. But when you wait a little longer, the 
pulling forces apparently increase, 

| Q Well is it reasonable 
for purposes of our discussion, to deal with it as 
separate aspects, We-ve talked about the infsitu water 
and the contribution it has to total heave. 


A Um-hmm. 


| 
{ 


QO And that's been accounted 


for ut vou like as part Cf athe total package, ‘We've 


dealt with that aspect of it, and you expressed your == | 


you've gone through your example of one foot, given a 


typical type of situation. 


A Tha's your foot too, 


| 
| 


| 


| 





| 
{ 
| 
| 
| 
| 
{ 
line they are those in association with, the actual freez 
| 


ing 
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Q Yes right. Well then do | 
I understand that your concern then would ke not 
solely with the heave associated with temperatures right 
abeorsaboutvtthe freezing e@front, bub *ie"s®at colder 
temperatures? 

A Yes indeed, 

Q And this is related to 
the water moving in through the freezing front behind 
the 32 degree isotherm some way and the heave that | 
would be associated with that water | 

; A Yes, but not exclusively 
so. Because we do have this unfrozen water at various | 
temperatures below 32, then that progressively freezes 
as temperature falls. 

0) Quite. 

A So that we are de@linc 
in part also with the contained water when we're eating 
about these lower temperatures too. | 

QO But a conservative approah 


that assumes that all of that in situ water freezes, 


and produces heave, will account for all of that in situ 


{ 


water? 
A Yes’ | 
Q And then we're left with. 

two other components -- | 
A Fe accounts. Eor at and 


it's quite clear that you get a heave of a foot or whatever 
| 
it may he. 


O No aroument, 


A Good. 


wa 
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4 Q So then we're talking about 
2 two things, one of which I take it you feel has been 
| addressed and one ,of which you feel hasnot been pddres eet 
4 the first being the heave that is associated with the 
5 frost front itself. The water freezing at the frost | 
6 | front? 
’) A Well it's been addressed 
8 in the | 
9 Q And the concern that | 
ma you've been raising is what about the water that is | 
=| being drawn in past the frost front. | 
12 | A Yes indeed. | 
13| fe) At the end of the frost 
14) front and instead of freezing, producing more heave. | 
15 | A eS. | 
| 
16 | ‘@) 50 that's what) your 
| 
17 concern is about. . 
18 A Les, | 
20 





19 : Q Sir, you are aware, are 
you not, that in the experimental work that NES carried 

| 

H 

| 

| 

{ 


A Well it hardly accounts 


| 
| 
21 out, they have used a cold temperature of 30 degrees F | 
22 to get their frost heave data? | 
23 A A cold end temperature of | 
24 30 degrees Fahrenheit in the laboratory experiments, ves) 
ig | Well I don't remember exactly but that sounds quite | 
26 + reasonable. | 
: | accounts 
ou Q So that then/for frost | 
28 | heave associated with the range from 32 degrees to | 
: | 
29) 30 degrees? | 
10 | 
| | 
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x for it, I mean within the limitations of the time that 
2 | the experiment took which was five days or ten days 
‘ or whatever, in that sense, you know, you had a piece of 
4 soil that was at 30 to 32 degrees. Whether it accounted 
5 for the heave, as you put it, depends on what you mean 
6 by accounting for, | 
| | 
31 Q If we leave time aside | 
8 for the moment, aren't we really accounting for the 
9 freezing of the water that is coming to the frost front?| 
10 A To elaborate on what I | 
ll have just said I don't agree, -- I'll be ee 
13 definite, I don't agree that because you actually hac 
13 present in the experimental set up some soil at 20 Degrers 
14 F. you therefore knew all about the pulling forces 
| generated at 30 degrees Fahrenheit. You dion tt, rcnac Ss 
te | the problem. We;ve done this experiment ourselves in : 
ba our laboratory, it's almost the same, Hoekstra's | 
al experiment in water is the same too. | 
19 And we have found that the | 
20 eine forces measured in the piece of unfrozen soil | 
23 underneath the frozen layer, slowly increased, so if you 
5D leave the experiment running for a few days, they're | 
3 quite substantially greater than if you terminated the | 
24 experiment and there is no indication they wouldn't go | 
a6, | on getting greater and greater. | 
26 | THE COMMISSIONER: Well I think 
27 | that this is a good time to adjourn for lunch and you | 
28 | can consider your -- how you're going to make this | 
nll point even clearer than it is now and you might consider 
anil Mr. Goudge, in re-examination, whether you can shed any 
| | 
| : 
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1 light on this, I keep thinking I understand what is 


fo 


being said, but maybe I don't. Well we'll adjourn 
3} until two then. 


a7 (PROCFEDINGS ADJOURNED UNTIL 2:00 P.M, ) 
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Cr. Exam. by Mr. Marshall | 
. 
2| (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
3 ! | | 
4 | THE COMMISSIONER: Carry on, 
5| Mr. Marshall. 
6 | MR. MARSHALL: Thank you, sir. 











| 
| 
| 
S| CROSS-EXAMINATION BY MR. MARSHALL, CONTINUED: | 
9 | | 
| ad | 
10 | Q Dr. Williams, can I take | 
11} you back to the statement in your synopsis and proceed | 
Le from there. You said on the second page of the brief | 
13 | summary, "There are also limited but clear demonstrat- 
14 | ions that the freezing of water at lower temperatures 
15 | resuits in a slow heave in that much greater shut-off | 
16 | pressures are required to prevent this heave than has | 
17] been proposed in Northern Engineering Service's studieent 
18 AL Laright, are you with me? | 
9 A Yes. 
| 
20 | QO Now can you tell me, sir, 
21| in terms of inches per year, what you consider to be 
22 | slow heave? 
23 A Well, it isn't a single 
24 | value, butlyou know an inch a year is slow heave, but 
25 | a range of values would come a general remark like 
H 
26 that. A fast heave, of course, is something where you 
27 | would produce inches per day. : 
28 | ; : Q Now sir, when you are | 
29 | considering this, do I understand correctly that you | 
30 | mean the heave that's behind the frost front, it's : 
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Cr. Exam. by Mr. Marshall 


occurring behind the 32 degree isotherm in the frozen 
soil, or am I wrong? 
A Noy that stcor rect. 

It's the water at lower temper- 
atures than 32, so it must be behind, in order to -- 

Q Okay. I just wasn't sure 
whether I understood you correctly there. Now sir, 
isit it correct that most ice lensing occurs in the 
immediate vicinity of the 32 degree isotherm? 

A Well that would depend on 
the availability of water in the unfrozen layers imme- 
diately below the freezing soil, and on the period of 
time we are talking about. The freezing that occurs in 
a short space of time, as I think I said earbier, the 
ice lensing, pardon me, is occurring at the time when 
the 32 degree Fahrenheit isotherm is at that level. 

Q Right. 

A As time goes on, I think 
that the lenses behind the freezing front tend to 

right 
grow and maybe the ones/at the freezing front even 
cease completely to grow. It depends on conditions. 

Q Well sir, can you give me 
an indication of time, and I'm -- what my concern is, 
is with respect to this point, whether or not you con- 
sider that this is a problem during the projected 
Operational life of the pipeline? 

A Oh, absolutely. 

Q Well have you been able 
to quanity this in any way? 


» A Well quantify in .wwhich 
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Cr. Exam. by Mr. Marhsall 


way? I think I have said that I thinkthat the pressures 
generated by the process are much greater than Northern 
Engineering have ies I have also said that a 
significant quantity of heave would occur unless you 


apply the shut-off pressure, but I'm saying the shut- 


off pressure is very big, much bigger than we have said 


| 
| 
| 
and that is the essence of the problem. | 
THE COMMISSIONER: And if all 
that is so, then the preventive measures Arctic Gas 
proposes are not sufficient? | 
A Exactly. 
MR. MARSHALL: 
Q Well sir, my inform&tion | 
is that to take the range, say from 32 degree to the 


30 degree Fahrenheit isotherm.', that given the time 


period that is of engineering interest for this pipeline 


project, the great proportion of the heave would 
occur in that area? 

A You mean in soil which has 
temperatures between 30 and 32 degrees Fahranheit? 

Q No, with respect toa 
pipeline of the type proposed, that the vast majority of 
the heave would be heave that would occur in that temper 
ature range, from 32 to 30 degrees Fahrenheit? 2 

A I think that's correct to 
say. 

Q I think something over 95 | 
percent? 


A Well I wouldn't want to 


put a percentage on its One can think of particular 
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- conditions where you might arrange things differently, 
ef but generally speaking it's true. 

4 with me that the vast majority of the heave would be 
a that associated with this temperature range, and as my 
6 


3 | ; Q Well if, sir, you agree | 
| 
| 

instructions are, the heave is being measured in the | 

| 
i 
| 
| 




















Ww 
iar] 
oO 


It's all of these 


| 
7 Northern Engineering work that's associated with this 
‘ range, where do we become at odds? 
9 | A Well I don't agree that 
10 | - the measurement of heave, have in fact measured the 
a heave as taking place. That's all we discussed at 
12 | length this morning. The apparatus only measured it 
| 
13 to a thousandth of an inch, we were told, and I'm 
a suggesting that you may have-point 9 of one epercpoueand. he 
15 of an inch | 
16 | Q Now sir, you have indi- | 
17 | cated that much greater shut-off pressures are required : 
sd to prevent Eee eeeee that has been proposed in Northern 
19 | Engineering's studies. Do I take it that you are 
20 talking about all heave associated with the various 
21 phenomena we have been discussing? 
22 | A Well do you mean down ever 
23 foot of the length of the pipe? 
24 | Q Well you are talking about} 
aa | the heave associated with in situ water, heave that is 
26 taking place between the 32 and 30 degree isotherms and 
4 heave associated with freezing at colder temperatures 
28 | : | 
| than that? 
< Axes, 
| | 
| 
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Cr. Exam. by Mr. Marshall 


components, if you like. At least to my mind they are | 
separate components. You may not =-- | 
| 

A Yes, I'm sorry but now I | 
| 


have lost the question. 


Q Well when you said in your, 
evidence, I believe I have it right, that much greater | 
shut-off pressures are required to prevent this heave : 
| 
| 


than has been proposed in N.E.S.'s studies, you're talk-, 


A Yes. What I am really 


ca 


ing about all heave associated with -- 
| 
| 


Saying is that a much greater shut-off pressure will be 
required Ovelevery foot of the pipeline, not at all. I 
mean there is no heave atall if it is solid rock. | 

Q- No, but in a particular | 
area, Say, that you have identified as being one | 
where there is maybe some frost heave, in making the | 
statement, you are taking into account an aspects of 
heave, that Venera in situ water, heave at the frost 
front and heave that's associated with water that's 
migrated through the frost front. 

A In naming a rough range 


of maximum shut-off pressure, I have thought of every- 


thing, is that what you are -- 


Q Yes, 
A Well I sort of hope so. 

Q Well, what I'm interested, sir, 
is your quantification of this pata shut-off press- | 
ure that you're referring to, and I don't know if it | 
would help, but we could go to page 13 of your evidence | 


| 
and you make this statement: | 
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| 
b "Again, we can say that if | 
2 thereis virtually ie time limitation, then we can : 
3 expect very significant heaves which could only be | 
4) prevented by much greater shut off pressures than those | 
5| of 3,000 PSF or so that are indicated,” | 
6 | A Yes. | 
7 Q My concern is with your : 
8 | pontification of it. | 
3 | A You're asking me how 
iat | much greater than 3,000 PSF? 
af ' Q Yes, 
12 | A Yes, well that's very 
13) interesting. There is a theoretical maximum at 


a 100 atmospheres which is about 100 times 2,000 PSF | 
so that's not anend concern, it's a theoretical | 
: | 
| 


|| maximum because actually the phase, ice change poe 

17 | under these high pressues. So it's something less than 

18 | that, that's --- 

19 | but We wouddn’t meally dike, to, say, what, the, actual, highes 
| HOnKSTks 

9) heaving pressure one could obtain is. Hoekstra 

zi] 


obtained experimentally values of 800 pounds per 





Q Well you may get it 


ever if you like. 


| 
22 square inch, multiplied by 144, that makes 800 times 
23 100° ie 80/000,°1209000 PSF asm ; 
24 | Q Well sir, doesn't that 
“i assume as you stated on page 13, virtually no time 
26 | * Limitation? 
27 | A To get 120,000 PSF, | 
28 | you're not going to get that always certainly. 
29 | | 
| 
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A Hoekstra after all 


| 
2 measured it in his experiments because he arranged | 
3] things right and established that is a feasible value. | 
| 
3 pipeline in every position, but there's a range of 
6 shut off pressures and this is a matter of degree, but 


4 But it certainly won't occur all the time along the 
it certainly is going to be often the case that it | 
} 

{ 


8 will be, in my view, substantially greater than 3,000 








| 
a PSF or so. 
10 Q And you're saying that 
| is within say a 50 year period of the commencement of 


Operation of the pipeline? 


13 | A Well. I mean, we’re 





14 talking in sort of generalregions but I think one would 

15 | experience pressures four or five times the 3,000 now | 
16 and again in a much shorter time span than 50 years | 
17 | actually. | 





1e | Q I take it you'd aoree 
19 | with me that if we're talking about only reaching these 
20 | requirements for much higher shut off pressures. after 
a a 50 year time period, say using masses -- 
22 | A SE wpiine ire See 
23 | kom couia 7 Finiéh my 
“41 question? 
25 | A I beg your pardon. 
26 | ; Q Would you agree with me 
my that if as my advisors conclude, there would be no 
28! concern with the requirement for very high shut off 
ais! pressures of the types that you're suggesting, within 

_ 30] a 50 year time period, if they are right and you aenot 
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| 
1 right on that or if it would take a very much longer | 
2 time period, that would then be of no engineering | 
3 consequence would it to this pipeline? | 
4 A Well, if you're simply : 
5 saying that it could be proved that the pressures were | 
6 | always 3,000 PSF or less, so long as you only look | 
7 50 years ahead, then everything would be fine, but | 
8 | in the first place, it's impossible to prove that is | 
9 | not true, even within 50 years. The point is that 
10 | long before the 50 years is up, one would have exceeded 
1l1| the 3,000 PSF essentially. ! 
ae Q SitvalebelLieve ttewas 
13 | in connection with your diagram number 6, that you | 
14] mentioned 27,000 PSF pulling force at 30 degrees F. | 
15 | Whereas my information is that NES in their measurements, 
ue | have found only about 3,000 PSF, 10 percent of your | 
17 | figure. I wonder how it is you rationalize the | 
13 | difference between your projection and their test | 
19 results? 
eal A Tathinkndtis-quitke 
a clear. What's happened is that they're dealing with 
22 | the pulling force which is being generated at the 
23 frost line primarily and you'll see that in my case. 
24 31.9 degrees Fahrenheit, I've got 1,350 PSF which is 
25 | below the values that were actually measured by NES. 
26 | - But they must have therefore been counteracting the 
27 | pulling forces which were actually being generated at 
28 about, well 2,000 PSF, it would be about 31.7 or something 
29 | deduces Fahrenheit. 
ch Ties The test was run at 30 
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degrees. 

A Well no, the test was 
not run at 30 degrees, the coldest part of the sample, 
I think we said this morning, or you said this was 30 
degrees but the warmest part of the frozenearth was 
32, and the warmest part of the sample was something 
above 32. 

Q Well sir, if at 30 
degrees they ought to have 27,000 PSF pull,why in your 


view aren't they measuring that? 


| 
| 
é A Because the way the ex- 
periment was set up the shut-off pressure was defined 
as the pressure you had to apply to the soil column as 
a whole to prevent water entering at the base of the 
frozen layer, which is the 32 degrees fahrenheit or | 
thereabouts position and so the pressures they were | 
measuring were those corresponding to that: temperature. : 


Q I think you have lost me 
on that point, could you go back through that again sir. 

A Yes. You were asking me 
why they didn't measure the higher pressures, well 
I have shown that when you have a sample of soil, the 
coldest part of which, for example is at 30° F and the 
warmest part of the frozen soil is at 32, thenthere: are in 


fact developed a range of pulling forces in the soil. 


* I have shown it in the diagram and the question is which 


of those were they in effect measuring. 
Q I see, you say you don't 


think they were measuring what is happening at 308 F. 
A That is right, exactly. 
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Cr. Exam. by Mr. Marshall 


Q Sir if through two inches : 
of frozen soil you can't feel the effects of the 30 | 
degree pulling foRear when are you ever going to feel | 
it? | 

A Well in our own experience} 
if you wait a little while, I may have said this this | 
morning, one finds that the pulling force when measured | 
on the water directly -- we ued as slightly different | 
technique, we actually measured directly the pulling 
force on the water by measuring the pressure state of 
the cee O might say. | 

Although it appears as you | 
freeze the soil, the very rapidly the pulling force | 
develops and then evens out and you think ah, that's | 
it, that's the shut-off pressure, maximum pulling forcel. 
If you leave the experiment running, you find it hasn't : 
actually levelled out, but it's eotre up very Sslghtly 
and it goes on going up. increasing the pulling force. 

THE COMMISSIONER: 

Which means you need a greater shut-off? 

A Exactly, yes. 

MR. MARSHALL: 

Q And how long would they 
need to run their tests in order to get this higher 
shut-off pressure? 

A To get the maximum, you 
mean? Well, that's very problematic, I mean there's no 
evidence that it sort of stops going up, so that I 
am inclined to say that if you could wait an infinite 


| 
length of time, you would ultimately measure in each | 
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1 | case,the highest pulling forcetor the high, coldest 
2 | temperature you developed. That sets the limits. I 
3 | haven't actually been able to do that. One thing you 


can't measure pulling forces, which are stresses 


measure them directly I should say in the way we have 


! 
| 
; | 
of thousands of Psf's, it can't be done. You can't | 
- fl | 
° | tackled that. | 











7 | 
3 | Q Sir, Iwant to turnto | 
aI your discussion about a concern that there may be an | 
10 | overstress of the pipe. 
| i THE COMMISSIONER: Well Mr. | 
“sas eos (| | 
a4 Marshall, that's a new subject, I take it? | 
3 MR. MARSHALL: Yes, sir. | 
ad THE COMMISSIONER: You have | 
na said, Dr. Williams, and let me make sure I understand | 
16 | you, that you're unhappy with the approach that Arctic | 
ru Gas has taken because it is empirical, and does not take 
sat 

“ef sufficient heed of the very important theoretical work | 
- done in the past 10 years by many in the field. | 
| Then you turn to the experiments 
a! and you say at the very outset that they do not take 

a into account the presence of water,that is, water as yet | 
us unfrozen in -- within the frost bulb, which given the | 
~ -- which may itself become converted to ice. Then you | 
05 | object to the sufficiency of the measurement of the | 
26 | heave because the gauge does not account for -- is onlys 
cai accurate to one one-thousandth of an inch, and finally | 
sal you say that their experiments do not take into account 
29 | the phenomenon that you have observed, that is, that 


the pressure actually increases with the passage of time}. 


} 
j 
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Cr. Exam. by Mr. Marshall 


Presumably then the rate of frost heave increases with 
the pressure -- increases with the passage of time. 

a B The rate of frost heave, 
you would think so, sir, but the reason it doesn't 


necessarily is because the colder the soil gets, the 


| 
| 
| 
| 
| 
| 
| 
| 
-- this hydraulic conductivity decreases, so that | 
there is actually less unfrozen water, so although the | 
assumption you make is inherently correct, when you pe 
at it the soil is changing insofar as there is gradually) 
: | 
less channels for the water to move through, so that | 
the net result is the rate of heave won't necessarily 
be greater although the pulling force is greater. 


THE COMMISSIONER: Subject to 


that, have I,in a very rough way, summarized your 


concerns about the approach Arctic Gas has taken? | 
A Yes I think so except you | 
did stress the fact that they, according to my Hesoraee 
had failed to measure the volume of heave with the dial 


gauge, and Mr. Marshall raised that question. I wasn't 


| 
| 
very concerned about the fact, because they didn't in 
their report, really make any great claims they had 

i 


measured it to the required accuracy. The report is 
based on stopping the flow of water into the bottom of 
the soil, but I'm saying that that's not really enough, 


just to stop the water flowing into the soil. | 
THE COMMISSIONER: Because the | 

| 
water is already there? | 
| 


{ 


A Well that's another aspect, 
| 
| 


and it's going to be -- 
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THE COMMISSIONER: And it may 
freeze? 

A Yes, 

THE COMMISSIONER: Even though, 
according to -- 

A There are really two 
seprate pointsof view here -- 

THE COMMISSIONER: Yes. 

A Or not pointsof view, 
two separate aspects, one is that the tendancy to pull 
water in from the water source below increases with 
time, because the pulling force is increased. 


The second question is the 


one we debated at length about the contained water, and 


I am saying while I think it was freezing at the differ-| 


ent temperatures, but they didn't show it directly 
because they haven't got a gauge that was sensitive 
enough to show it. 

THE COMMISSIONER: Well carry 
on, I just wanted to make sure I was on board to this 
particular station. 

MR. MARSHALL: 

Q Now sir, dealing with the 
concern you expressed about overstressing the pipe, 
and you talked about the tolerable limits being, say 
three inches in 100 feet of pipe, just to make it clear, 
as I understand it, you are only considering the heave 
aspect. You are not considering the soil pipe inter- 


action, if you like, the behaviour of the pipe 


i 


| 
| 
| 


| 
| 
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A I think that you are cor- 


j 
| 
BURNABY 2, B.C. P.J. Williams 
{ 
| 
i 
| 


rect to say. 

Q That involves a stess 
analysis that is something that you have not been in- 
volved in? 

A M'hm. I mean if the 
heave occurred in some way that didn't induce a similar 


deformation in the pipe, and only the pipe people can 


| 
| 
tell me that, then we are talking about different | 
questions, as it were. I don't know anything about the | 
strength of the pipe. 

Q Sir, you dealt with in 
the last questions concerning the problem under river 


crossings, and you were asked about what could be done 


about any heave problem there, and I believe the point 


was mentioned that you can't really berm it because it's! 
under water. You can't apply a surcharge under water. 
You can though, go to deeper burial? 


A M'hmm. 


Q And you in effect get the 


same overall shut-off pressure that you wauld get if 
you were to apply a berm? 

A Yes. 

Q So that would be one 
technique that could be employed? 

A Yes, becase the point is 
that ez shut-off pressures are so big in my estimation, | 
that it is neither feasible to build a berm that hin, 


| 
nor to sink that pipe that deep below the river. 
saa That's assuming that your 
{ 
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| 
1! views as to the shut-off pressures are correct? | 
2 Be tees | 
3 _ Q Now sir, you dealt with | 
4| but I don't think came to a specific recommendation on | 
5 | the point of that this chilling should stop, and I was 




















6) wondering in considering your analysis as to frost 
7) heave versus frost settlement, you considered the impact 

@ | that thaw settlement might have on slope stability, or | 
9 | is this something that is out of your area of -- | 
10 | A Well my group was con- 
11 | asked eee ae sections relevant Veloce stability, | 
12 | and it was a colleague of mine who did that and we dis- 
13 | cussed the conclusions which I was not in opposition to.| 
14 | Whether I could remember the | 
15 | details, I don't know, perhaps it would be correct to say 
16 that if we sent a report to Dr. Fyles' office discussing 
17 | the slope stability aspects in some detail, and I think | 
18 | his feeling was that this would broaden discussion and | 
19 | perhaps it was better to concentrate on the aspects | 
20 | that I have talked about. | 
2| MR. MARSHALL: I wonder ,Mr. | 
22 | Goudge, if we could have a look at that report? | 
23 MR. GOUDGE: Yes, sir. | 
24 | A Could I just add one thing 
25 | that occurred to me just when you began with your last 

| 
26 | question. When I talked about the river crossing, the | 
27 | unfeasibility of burying the pipe deep enough, we are | 
28 | talking about the-worst cases all the time, and there | 
29 | would be the odd situation where the heaving pressure | 
20 isn't so great. We're:clear about that. We are talking 
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| 
sai about the worst heaving conditions, aren't we? | 
a Q I think -~- : 
3 A You know, if there is some | 
4 bed rock on the base of the river, you might anchor the | 
5 | thing to the bedrock or something, I don't know. | 
6 | Q Oh, quite. We are talking, 
7| about the example that you were using of where heave | 
8 | might occur at river crossings, | 
9 A Yes, yes. 
10 | THE COMMISSIONER: Dr. Williams, 
| can I just go back to what you said about river crossings? 
12 | Let's take the crossing of the Mackenzie south of Fort | 
13 Simpson. That would be a zone of discontinuous perma- i 
14] frost, I have forgotten what the nature of the soil is | 
ED} beneath the river, but let us assume it is susceptible 
lé to frost heave, that is soil that is susceptible to frost 
17 | heave. | | 
138 | : 


Now, what you are saying is 
that you can't do anything to prevent frost heave under 
29 the river, that is you can't replace the soil that is 


susceptible to frost heave, with non-susceptible soil. 


sal You can't bury the pipe twice as deep as you intended 

23| to, because that won't work. You can't build a berm on 
ei 

23 : which you havdfrost heave, and there's nothing you can 

26 | do about it? Is that where we are at? 

27 | A Well firstly if I could 


just make one comment, you talked about the Mackenzie 
9 River, and I think you said up in the permafrost zone -- 


| 
| 
“4 top of the river bottom, so you have a situation in 
| 
| 
i 
| 
| 
_ 30] ' THE COMMISSIONER: No, no, in | 
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Cr. Exam. by Mr. Marshall 


discontinuous permafrost zone. 

A Yes, but what I wanted to 
say that as far Pane know there's no permafrost under 
the entire length of the Mackenzie route. 


THE COMMISSIONER: All right, 


| 
| 
| 
| 
| 
: 
well then that makes my example even better, I think, | 
doesn't it? | 

A Well yes, that's a Oe 
of detail. Well I don't know whether it's absolutely | 
impossible to get around the problem, but the suggest- | 
ions on have made of a bigger berm, that really | 
obviously seems to me impossible. Sinking the thing | 
deeper is impossible for the same reason, really. I ! 
Suppose one could think of some idea of anchoring to the 
bedrock, as I said, if that's not too deep. Perhaps | 
encasing the whole thing in concrete. Not in frozen | 
ground, because that isn't really much like concrete, | 
so I certainly agree with you and I certainlyhaven't | 


any solutions or suggestions on how to put the pipe | 


through a river crossing, but if the straight question 





was, "Is it absolutely impossible", and I don't think 
one could say that, there may be some very expensive | 
way of doing it. | 

THE COMMISSIONER: Yes, yes, 


well I just wanted to know how far you were going with | 





that proposition. 
MR. MARSHALL: 
Q I believe it was in -- | 
THE COMMISSIONER: Excuse me, 


Mr. Marshall, for-give me. When your witnesses gave 


ing 


eit of priitosions do sabt emoe io Antd? blyod eno SsBogque 


Moliteeup tdpisute efit 24 stud ,»pmieeor> s9svix 5 dApuoxds 


} 
if 


a 
at 


Veeor | rat seed Kaas 
emeililiw .t.F +S Saher 

iisdexeM .uM yd .mexd .29 
ones Jeoxtsmxeq avountsnooalb 

ot betasw I tadw sud ,eeY 4 
sobnu taoxvtanz0eq on a'susay woud weka tai ef Jedd yee 
,esvot olsmexosmM eg to dtpenel esiistae sis 

,¢dpis ILA s:HBWVOLESIMMOD ART 
inida ~ ,setsted asve elqmaxe ym idles tsid nod flow 
§3i 3s'aasob 

sitem s 2a'jsdi2 ,sey Iiow A 
yietuloads e'ti xzedzedw wond 3’ nob I iisW -Llisje5 to 
~seoppua eft tucl ,mofdouq edt Bavous sep oF sldiseoqm! 
yiltsex jsdizt ,rted xeppid s to ebsm,svad aie enot 
paidt edd pnidale .sidtezogmi om of emese ylevoivdo 


I .yilsez .foasex emsa aft 102 oldtemogni el azeqeeb 


eqsited .qesbh cot ton a'stedz 31 ,hise I os ,ADotbhsed 
nsvoxzt at to” .sdetomeo ni paids slodw od? patasone 
,eie1sdoo etil dowm yllsex 3'aet tad? sausoed ,bavorp 
+' nevelylatedzreo I bas voy diiw soups yinistxen TI o# 


agig edt tuq o3 wod go anoisesppue zo anoisjuloe Yas 


Anidt t'nob I bas ,"eldtesoqmi yfesuloeds It ai" ,86wW 
evianegxs yiev omoe ed ysm sxeit ,jsdis yse Blyos sno 
-ti pnotob io ysw 
,aey ,e@9¥ ‘:AaMOTSeIMMOD SHT 
ijiw pniop essw voy 18% wod wont of betasw sau T Ifow 
»nokileocqoag tad? 
* LIAHESAM 54 
~~ ai esw 3i eveiisd I Q = . iG 
,ON S8U9KR +sASMOLSSIMMOD SAT. wie 7 


avep seaeonsiw iuoy aedW oT aieaads satan: 
lim; «@ & a 7 i ein 







10358 


ALL WEST REPORTING L-TD. 


BURNABY 2, B.C. P. J. Williams 
Cr. Exam. by Mr. Marshall 


‘| 

1| evidence did they propose as the solution to frost 
| 
| 


heaving under the major river crossings, did they propos 


| 

| 

I 

| 

| 

é 

as the solution to that, that you should go to deep | 
burial? Was that the solution they proposed? 
{ 

| 

| 
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ae Cross-Exam by Marshall 

l MR. MARSHALL: Yes, | 
2 | THE COMMISSIONER: And you say that is | 
3| no solution to Frost heave? | 
4 A It*s basic to my views 

5 that the shut offpressure is so high. that it would : 
6 | be unfeasible to dig it down so deep. | 
70) MR. MARSHALL: Q That's really the point | 
8 of departure I think. If the Arctic Gas people who | 
9 have been looking at this simply don't accept a much | 
10 higher shut off pressure, within the time frame of an 

iba operational pipeline that the witness is suggesting 

12 | he thinks willbe there, 

233 | A I understand that. 
14 Q in’ terms of solution in | 
Ves the river crossing, yes, deeper burial was -- | 
16 | THE COMMISSIONER: Deeper 

17 | burial was your solution. Dr. Williams says that 

18 that won't work because of a very high shut off 

19 pressure so we have a difference of opinion of very 
‘a great importance, 
2a 4 MR. GENEST:! “That applies 

22 as well to the pipe in non- river crossings, 

23 I don't think the presence of the pipe under the river 
24 makes any difference to Dr. Williams views as I under- 
25 | stand crest: He said the deep burial or berm will not 
be . SOlve this problem of high shut off pressure. Whether 
27 it's under river or on theground. 

28 A That's correct. One 

29 | thing, an entirely different point of view on the same 
30 problem, if everything was fine and the only problem was 
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BURNABY 2, Bic: Cross-Exam by Marshall 
} the river crossings, then it might be possible to | 
> tunnel, I mean it's very expensive but go down by a | 
3 tunnelling procedure, so that it was deep enough, but 
4 I mean it's tremendously costly procedure, | 
5 THE COMMISSIONER: Well | 
6 tunnel o-= | 
7 A By tunnelling I mean 
3 deep tunnelling, going down deep enough that you in | 
9 effect have sufficient overburden. 
10 THE COMMISISONER: I'm trying to remember th 
| depths we were concerned with, going under the Mackenzie 
12 | River, 
| MR MARSHALL: That's 25 
a Eeet or ‘so. | 
15 | THE COMMISSIONER: About 25 
1s! feet under the river bed. How deep would trey have to 
17 | go by tunnelling to have a sufficient surcharge. | 
1a A It would be very deep, 
191 and that of course is the key question, how big is 
20 the shut off pressure actually, and I'm suggesting it's 
21 | quite likely that you would quite frequently find it was 
bs | five times as much as has been suggested so you would 
79 need to be 100 foot down. The tunnelling people wouldn' 
24 necessarily hold for that, but it really changes the 
25 | picture because you can't suddenly drop down and ao 

the river 
26 || . under/and come up again, you have to start tunnelling a 
Pa] substantial distance away. 
28 QO Some miles? 
29 ' A I don't know about miles|, 
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| 
BUEMABY 2B C, Cross~-Exam by Marshall 
1 MR. MARSHALL: : 
2 Q Getting to the point I wab 
3 about to raise, as I recollect it was during Mr. | 
4 Hollingworth's cross-examination, that you discussed | 
5 rates at which water can move in frozen soil. You were | 
6 | asked a question about that and you made a reference to | 
7 | some research that had been done including some done by 
8 | Dr. Harlan. If I understand the issue sir, it’s a : 
9 | question of the time over which this is occurring. My 
10 | understanding is that the time scale is such that having] 
11| regard to this project , it's really of no engineering 
12 | consequences. That is, the rate of migration of water | 
13 | through the frozen soil is so slow, given the time Scale 
14) that we're concerned with here, this doesn't create a | 
is | significant problem? ) 
16 | A I don't agree. The 
v7 i values we have mentioned for hydraulic conductivity 
is | they vary from soil to soil, but looking at my own 
\| j 
19) graph, you see values --of course it depends on temper- | 
oat ature but ten to the minus seven , ten to the minus | 
21 nine, these are not terribly small permeabilities. | 
x I was going to say they.-, 
23) are also met with in unfrozen clays and so on and we | 
24 | all know that water moves in unfrozen clays and the whole 
25 | problem SS sete high buildings on clay, then 
26 | , settled, because the water slowly moves away from under- 
27 neath and it's the same problem really in this hee 
29 | Q Sir, I was directed to | 
29 | your paper, “Ice Distribution in Permafrost Profiles". ! 
30 | where in you make reference to Hoekstra's work and you make 
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| 
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| 
BURNABY 2, B.C. Cross-Exam byMarshall | 
| 
: 
1 this reference at page 1385 "Hoekstra’ in 1966 has shown | 
Pi the rate of water migration to be very slow, but it 
3 | would be expected to occur substantially on a geological 
4 time scale", | 
> A Yes. | 
- Q Perhaps J should finish | 
7 the paragraph, just to make it complete, "There. | 
8 | may thus also be some slow transference: of moisture | 
9 | from outside the permafrost to give some increase in 
zO the bulk moisture content, However, this would be 
| very Limited. The moisture content observations gives 
12) some evidence of this. 
a Now, this is a correct and 
14 | true statement, isn't it sir? ; | 
15 A Oh yes, one point is that! 
16 | that paper you quoted from precedes Protetentt rennet 
ak Hoekstrathis is 1969, the paperof Hoekstra ° that I've 
18 | used. | 
9] ’ ' Oo This is your quotation. 
20 of 1968. 
21 A Of 1968, it's not 
\ a5 
ae | quoted from this paper of Hoekstra's. It is quoted from an 
ie earlier paper of Hoekstra's wnich was somewhat -— ; 
24 | | 
= But in any case, I was | 
. | “addvedenag myself to a geological probem. That is why I ae 
7 ! to a geologiail time scale, I'm saying it would happen | 
| on a geological time scale, What I'm saying is it will | 
2p happen on an engineering time scale, to a degree that's | 
eee significant, é | | 
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30 | be very substantial on a geological time scale, and 


S MAN see Cross-Exam by Marshall 
10363 | 
| THE COMMISSONER: That's the same time 
> | scale, you're just applying a different adjective. 
2 o A Looking at a little 
4 different part of the time scale, | 
5| It isn't exactly the geological time we are talking | 
6 | in tens of thousands of years, but again, it's a question 
7 of how much accumulation of ice is important and I | 
5 must say a three inch ice layeygeologically isn't | 
9 | anything to get terribly excited about, but you might, 
sf | from a geotechnical point of view. 
11 | 4 MR. MARSHALL: Q The problem I've got. | 
I is I took this reference, you say it could be expected 
ae to occur substantially in the geological time scale, | 
14] to mean thousands of years, that’s what I understood 
6 | your geological time scale was. 
i| \ 
16! A Well, the paper was | 
17| not written with the emphasis on time scale, but it's | 
18} written from a geological point of view. The object of | 
| | 
19 | these remarks was in connection with an attempt to | 
20 explain the meee of frost heave soil way deep down | 
21 where the overburden pressures, according to -- if you : 
32 | accept NES's point of view, you should have stopped them, 
Tl forming. Well we see them there and my paper of 1968 ! 
24 | provides an attempt at explaining it, perhaps in rather | 
25 | more -- 7 Say, speculative terms than I've used today. 
26 | : Q Well then you're backing 
geil away are you from your substantially ona Ss en) 
28 | time scale when you say that that's -- 
29 | A Not@atiall, it would 
| } 
| 
| 
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10364 | 
hi on a geotechnical time scale of| 
2 50 years. | 
3 i THE COMMISSIONFR: You said | 
4) you used the one inch of frost heave in” a thousand | 
| days. | 
6 | A Yes. | 
| Q Taking the allowance for 
8 error in that gauge? | 
9 A Yes. | 

10 Q The Calgary Frost | 
11 Heave Ingtitute, whatever they call it. That's an inch | 
12} ain three years, which you said taking that rate of | 
13) frost heave, could be significant on the engineering 
14] time scale we're dealing with here, which is -- I don't | 
15 | know where 50 years came from, I thought this was a 30 | 
16 year pipeline, maybe it's a 20 year pipeline, I forget, 
1? but in any event, that would be significant on that | 
18 engineering time scale, and significant as GelT as it 
L9 proceeded ona geological time scale extending over | 
20 thousands of years. There's nothing in the this except | 
21 semantics is there? 
22 A No, nothing at all as I 
23 ‘see it. The term = geological time scale means that ! 
a4 Be applies, if we're thinking of geological formations, 
things 

25 which we think of as very ordinary/there's nothing to 
26 | - rule out the possibility that it will be important on 
27 a geotechnical time scale, but that wasn't the issue at 
a3) hand. 

| MR. MARSHALL: 

| 

| 


| 
Q Well sir, the problem rv 
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BURNABY 2, B.C. _ Cross-Exam by Marshall | 
10365 | 
| 
1 got with this passage is I understand you to be saying 
2 that the rate of water migration would be very slow and | 
3 you're relying on Hoekstra. It may be substantial on | 
4 a geological time scale but you'll agree with me that 
| 
5 is understood in your profession means thousands of : 
6 | years, there may be some slow transference of | 
7| from outside the permafrost, however you said this | 
8 could be very limited, then you make reference to | 
9 some experimental data, as I understand it, field data : 
10 that confirms this. You say the moisture content : 
11 | observations give some evidence of this, e.g. figure | 
12 | three. Now it seems to me that's a fairly strong 
13 | position that you've taken there and as I underdand it | 
14] now you're modifying that very substantially, instead | 
15 | Of bGing a,ymatter of significance on a geological time | 
16 | scale, say a thousand years, you're talking a mut it : 
17 | being an important consideration in a very much shorter | 
18 | time frame. I want to know how you get from one opinion 
19 | which to me, seems to be so definite to another one which 
20 | seems to be so BS They're very different. 
Jgh A I don't agree that the | 
22 Opinions are contradictory. Actually the point about | 
a3 figure three is that it demonstrates that the shut off 
24 | pressures are very great indeed because there would he 
25 | these ice lenses forming deep, deep down in the 
26 | - ground, They came up in bore holes, put down by the 
27 oil companies of course, or NEC or somebody and the | 
28 | questions was, how did it form. because even then we | 
29 | ined that Senet pressures should stop ice lensing | 
a as we saw it in those days and there they were forming 
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or formed already, I say that the movements of water 


‘like that basis, several years, maybe even less, 


10366 | 


flow, well this actually is a relatively term, they 
certainly flow compared to what we have in highway 
practice, but in addition, I think I say somewhere in 


the paper that the water may in large measure be 


the already contained water, and we've already decided 
that could produce a foot of heave in the 30 feet of -- 
Q I think you've agreed with 
me or Dr. Slusarchuk that that's been taken separately | 
into account on a conservative basis . I'm sorry to | 
belabour this but I still don't understand how you | 
get from the opinion that you've expressed at page 1385,| 
where it's a concern over a long period of time, to 
the point really of it's almost of immediate concern. 
tacdenlt follow, that. 
A Well, as the Commissioner 


\ 
{ 
i 
| 
! 
! 
) 


said, this is a matter of semantics. I was‘taling about | 


| 


what we saw as a geological problem and I just confirmed. 


in geological time scale. It's perhaps unfortunate I 


that it was all quite reasonable in my interpretation 
used the word time scale with reference to the argument | 


we're having now. Had I said geological context, there 





wouldn't be any argument. But it in no way rules out 
the fact that I now believe that it occurs, significant 


amounts of pressure develops, on a ten year or something 


| 
| 
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Cr. Exam. by Mr. Marshall 
l 


If I could add one point 

there, I don't fully recollect my paper in detail, but 
I may be making ae general statement there that on 
a geological time scale, there could be a lotof this ice 
all over the place, because the longer you have, the 
more there would tend to be. That might have been why | 
I used the words "geological time scale". 

@) Well sir, the reason we 
get into it is that I understand that the Northern 
Engineering engineers in their research that they have 


oe 


conducted in Calgary, have not been able to detect any | 
heave associated with these temperatures lower than 
30 degrees. At the site where they have been running 


the tests for some 18 months, and the heave gauges 


behind the 30 to 32 degree range, don't demonstrate 


that there's any heave occurring there, and that is why 


we have this difficulty with your suggestion. 


A Well I don't know, one 
Year -- 

QO Fighteen months. 

A Eighteen months. Heave 


gauges, you know, I don't want to suggest any kind of | 
sort of incompetence or anything like that, but that | 
kind of paradox if it isreally clearly there, does | 
exist very frequently and one would want to know why. 

I agree that if you are really 


Sure those heave gauges are really accurate, it might be! 


very interesting to ask why precisely nothing has 





happened, but I don't believe actually that the reason 


that heave gauges are milled to a thousandth of a 
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li degree. | 
7 ; Q ~ Dr. Slusarchuk has the | 
3} results here, if you want them. | 
4 A Well I would be interested | 
a in seeing them. | 
6 | THE COMMISSIONER: Mr. Hollina- 


| 
7 | worth, we talked about the burial of the pipeline beneath 

















3 | the major river crossings. Arctic Gas says it is bury- | 
9 ing the pipe 25 feet beneath the major river crossings. 
10 | How deep is your pipe proposed to be buried? 
1] MR, HOLLINGWORTH: Thirty feet.| 
12 THE COMMISSIONER: Thirty feet. 
13) Well that wouldn't make any difference, I don't suppose | 
14 | to you, would it, Dr. Williams? | 
15 | A Only insofar as there 
16) would be a few areas where it would make things correct, 
17 | but it would just slightly reduce the number of probiem | 
18 | cases. It isn't really very helpful in the overall | 
19 | problem which is that there would be far too many at | 

i 
20 | very high pressures, really. | 
21 MR. MARSHALL: 
22 | Q Sir, I have another area 
23 related to permeability, and your slide number 5, as I 
24 | understood it, showed permeability dropping very con- 
25 | siderably, as I understand it, am advised, between 32 
26 | degrees and 30.9 degrees Fahrenheit, by your lowest 
27 | temperature. There was a drop in the order of 2 to 3 | 
28 | magnitudes of permeability. | 
29 | A M' hmm. | 
| 
0 | ee With a much colder pipe, | 
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| wouldn't the permeability be reduced even more and be 

2 | much, much lower? 

3| A Well that is a very 

4) interesting question. You will notice that the curves 

5| flatten out substantially, and if you just extrapolated 

6 | my curves, certainly the rate of fall-off is radically 

7 changed. I mean, you would have to get down to a very, 

| very low temperature, minus 40 or something, to have 

7 the next order of magnitude lower. 

10 | I think we know the reason 
| why this is so. The decline in the amount of unfrozen 
12) water that remains in the frozen soil, is as you freeze 
13, the soil and cool it off, more and more water freezes, 
14] but that evens out too, and we find there's a persistew 
is | quantity of water that doesn't decrease very much until 
aa you get to quite low quantities. 

17 | In other words, the unfrozen 
18) water content versus temperature have the same 
19 | form.’ 
I might even go further and 
21] say that from those curves, short of something quite 
22 | unexpected happening, these two bottom ones are never 
23 going to be another order of magnitude less. 

24 | QO The last point I wanted 
25 | to discuss with you is perhaps just a point of inform- 
“© ation. There was a discussion about the active layer 
27 | over the pipe, and you were being asked whether or not 
28 | it would disappear completely, and the information that 
29 Northern Engineering have obtained from test sites, is 

20] that there is an activé layer over the refrigerated 
| 
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pipe. At Prudhoe Bay, even at the test site at Prudhoe 
Bay, so the active layer never disappears completely. 
I think those are all the 

questions I have for now, sir. 

A Is that a question or just 
a comment? 

MR. MARSHALL: Just a comment. 

THE COMMISSIONER: Any re- 


examination? 
REDIRECT EXAMINATION BY MR. GOUDGE: 


Q Do you have any comment 


on the comment, Dr. Williams? 
A No, merely to say that as | 


I stressed, it all depends on the ground surface cover 


whether there would be an active layer ommot.! at 





doesn't surprise me a tiny bit that over this test site, 
for all I know it's bare soil, and I would certainly | 
expect the heat of the summer to thaw a bit of the | 
ground in the summer, but I am simply saying thatI am 
certain that there are positions where a dry, moss 


cover or something like that would be sufficient to 


prevent the sun's heat getting in in the summer, and so 


I'm not guite sure why it's 
so important, wtually, but -- 

a) Just one or two questions, 
TEE mighey pre iWilpiams.¢ Yow¢(spoke’, tin answer to my 


there would, in effect, be no active layer. | 
| 
| 
| 
friend about the need to put the pipe perhaps a hundred | 
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feet under the river if the order of magnitude that you 
speak of is correct. If the order of magnitude that you! 
speak of is correct, would the same be true for the | 
height of berm necessary when we are speaking of the | 


pipeline in general, rather than -- | 
| 
| 
| 


A Well if you are going to 
gO to tunnelling, you want to make absolutely sure that 
you do put it down deep enough obviously, and also that 


you, On the other hand, don't put it too deep, because | 





it costs more money to go deeper. So you would look 
very, very carefully and use every possible way of iia 
to figure out what would be a reasonable depth to put it 


r 
What I would say is that when | 
| 


you talk about the non-river areas, then there are going 
to be places where the shut-off pressure is even more 
than would be counteracted by a hundred foot of over- 
burden, but they might not be very frequent. I don't 


. . - a | 
know, I mean that kind of thing depends on the -- almost! 
the meter by meter site conditions, soil types and so 
on. 


So I think if you're asking me, 
| 





what would be a good depth to bury the pipe to, to 





expect the depth of burial to counteract the overburden, 
perhaps -- counteract the heaving pressure, I think it | 
would be very hard to say, exactly. You can calculate 





the required depth. 
) Well let me ask it this | 

way. If the shut-off pressure required is four or five 

times the shut-off pressure predicted by Arctic Gas, 


is the berm necessary four or five times the height of | 
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the berm contemplated by Arctic Gas? 


| 
| 
| 
| 
i 


A Yes, essentially so. You | 

: | 

see the berm is presumably measured, the heicht of the | 
| 


berm from the ground surface, and you have already buried 


| 


the pipe a little bit in the ground, and there's all 
| 
! 
| 


sorts of details about effective stress and so on, but 
that's the general idea, that it's proportional. 
MR. GOUDGE: Thank you. Those 


are all the questions I have. | 
THE COMMISSIONER: Dr. Williams, 
we've had a number of witnesses, very distinguished ones, 
of course, discussing frost heave. They're people whose! 
background is -- appeared to me to be somewhat different, 
from your own, and you were at Oslo University and you | 
were connected with the Norwegian Geotechnical Insti-~ 
tute, and you have a degree from Stockholm University. 
Are the Scandinavian countries engaged in research into 
the behaviour of frozen ground when you try to build in | 
Pea oior. bud Wi sabulilding on wt ortia pipeline ‘through at 


oma tunnel winder? Lt? 


A Yes, it's a very interest 


| 
| 
ing point. The Norwegian Geotechnical Institute as a | 
| 
number of people present know, has grown into a rather | 

| 
distinguished geotechnical research and consulting | 
Organization, and through the years they have had, as ie 

| 
a relatively small part of their work, responsibility | 


for studies of frost action, more particularly in con- | 
® . ® * . 
nection with highways than frost heave in roads. 


This has now been developed to | 


| 
a great extent in a very impressive program, and they | 
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| 
| 
| 
1| now have an institute, you could call it, with units in | 
2 | the different universities, intensely studying these | 
| kind of emesis; eae it's centred on the highway | 
a) problem, they don't have permafrost to any degree of | 
5 | consequence in Norway, and the pipeline work in Norway, | 
é| of which there is a vast amount, concerns the North | 
7 Sea oil, it's ocean engineering, but you have the two | 
| aspects but they are not linked, but their knowledge 
| 
2 of frost action and frost heave in my view, -- well at | 
10 | the risk of sort of casting oaspersions on the United | 
11 States, I think the Norwegians, in relation to the size 
vf of their country, are making the biggest contribution 
13 | in the field at the present time. | 
14 | THE COMMISSIONER: Well auite | 
15 | apart from casting aspersions on the United States, 
6 | where does Canada fit into this ranking? | 
17 | A Well that's another very 
13 | interesting question which I really feel very concerned | 
| about. I think it's very unfortunate that we have so 
20) few people who have been trained in this field. We are 
21 a country with a huge northern area. Piehinksait"s 
22 | really bad that through the 60's there was this failure 
4 to make some incentive to university people to take 
24 | this up as a field of study. The faults lie partly 
25 | with the universities, perhaps, partly with government | 
26 | policy of financing research and education, of course. | 
27] So although excellent people, | 
28 | we have people ---a sort of friendly network of people | 
29 | who study these things in Canada, and it's eats bea ha a 
30 | ing and the people are:doing good work, I think it's 
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P.J. Williams | 


out of proportion to the needs of the country. It's | 


too small. : 


‘ THE COMMISSIONER: one final 





thing. You said that you were now at the Scott Polar 


Institute? 
A Yes. | 


THE COMMISSIONER: That I 


assume is in England? 





A Yes. 


6 


THE COMMISSIONER: WELL, what | 
do they do there? | 


A The Scott Polar Research 


Institute was founded in 1925 or so in memory of Scott, | 
who died on his expedition, Tt has since become an 
international centre for research relating to the polar | 
regions. The word "polar" has become interpreted more 
and more loosely. You don't necessarily have to he 
working inside the Arctic Circle, let along within a 


sort of practical distance from the Pole, and it's a 


centre for studies of -- well to take one area, there 


| 
| 
are people very interested in work on pipelines in | 
Russia and Canada and so on, in the northern areas. | 
It spans a range of interests | 
from physical science through to socio-economic aspects. 
There is a specialist on Mongolian peoples and a 
specialist on natural resources in the north and so on, 
and one of their ways of operating, which perhaps 
arises in connection with the initial financing of the 


} 
| 
| 
Institute, is that they have provision for Pee leant 
visitors, and that's really what I am, and they make | 

| 
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1 international people very welcome, and international 
“| visitors. I think it would be true to say, they are 
+ |: : F 3 4 
“| to some degree, a‘sort of international clearing house 
| for polar research. The library is very esteemed and 
5 people come from far away to study there. 
_| 
6 i THE COMMISSIONER: Well thank 
Vy you very much, sir. 
8 | Any questions arising out of 
| 
9} anything I put to the witness? 
i} 
mab Well thank you, very much, Dr. 
11} Williams, for sharing your knowledge and experience 
sea | with us, and we wish you a safe journey back to the 
13 | United Kingdom, and I have a feeling we may not have 
i 
14] seen the last of you. 
{i 
15 | Thank you very much, Sir. 
1 
Le | DR. WILLIAMS: Thank you. 
17] 
a 
ached (WITNESS ASIDE) 
19 | 
Jo 
20 } 
21] 
A i 
23 | 
24,| 
25 | 
Y 
26 | 
| 
27 | 
Vy 
8 | 
29 || 
30 | 
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| 
1 MR. GOUDGE: And my next 
“ witness is E.B. Owen. Perhaps we could just stretch 
3 our legs for a few,minutes while while his slides get 
4 set up. We have some slides to go with the presentation, 
5 THE COMMISSIONER: Yes. 
a (PROCFEDINGS ADJOURNED) 
7 | (PROCEEDINGS RESUMFD PURSUANT TO ADJOURNMENT ) 
sd MR. GOUDGE: Mr. Commissioner. 
9 Bab. Owertis our next witness and I take he's been 
10 sworn. 
a : E.B. OWEN: Sworn 
12 DIRECT EXAMINATION BY MR GOUDGE: 
| Q Mr. Owen, you're 
14] presently with the Geological Survey of Canada as I 
15 understand it, is that correct? 
16 | A Yes, that's correct, 
17 | Q What's your: position 
18 there? 
19 | A At the moment I'm a 
| physical scientist. 
21) Q And just to remove any 
22 lingering doubts, you're appearing in your personal 
23] capacity and not as a spokesman of the government? 
24) A Yes, that is correct. 
25 | Q Could you give the 
26] . commissioner please a brief resume of your educational 
vad background? 
28 A I graduated from the 








University of Western Ontario in 1938 with a B.A. in 


Geology and following this I took two years Post Grad 
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work at Queens in Kingston Ontario in Geology and 
Mining Engineering, and in 1952, I was sent down to 
Louisiana State University, courtesy of the United 
States Geological Survey for a course in ground water 
hydaulics. 

Q Now Mr. Owen, could 
you review your professional experience for the 
Commission please, in a brief way. 

A Tahope you don't mind if 
I read it. I moved around so much in the last 25 or 
30 years that I just can't possibly remember all the 


dates in order. 


Q Go ahead please, 

A. Following graduation 
from Queens I worked for Noranda Mines as a development 
engineer, chiefly in the Timmins area forHoldor and Pamor 
underground and on surface. Following three years in 
the Army and the Fngineers and Artillary Survey, I | 
hired on with the Geological Survey cf Canada, first | 
asa geologist, then as a scientific officer and now 


as a physical scientist. 


Onymynifirstigobrwithrthée G.s.c 


0) 


was working on dam sites in the Columbia River. Thi 
was the first work that was done on the dams which 
are now the Duck and the Nigh Arrow and the Mica. | 
I was out there a year and in 1948 I came over to 
Churchill, I worked in Churchill when they moved the old 
Army townsite up to the rock outcrops where all the | 


permafrost was. This was my first experience in perma- | 





frost and at that time there was very little known about) 
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it. Subsequently of that, I went down to P.F.I. and 


; 
r there was a great shortage of gravel on Prive Fdaward | 
: Island, they were hauling it in from the mainland and my'| 
j job was to find sranular material, at the same time | 


I worked on the road between Charlottetown and Summerside. 
That fall I went over to the 
Bay of Fundy National Park and worked at a golf course, 


swimming pool, houses, water wells and what have you, 








i 
7 | 
| 
7 : 
‘ for the Department of Indian Affairs. | 
64 After that I was down in the | 
- Cornwall~ Cardinal areathe St. Lawrence River, looking for | 
re ~~ mostly for granular materials because at that time, | 
ie they knew the St. Lawrence Seaway was going up through | 
at and they needed construction materials, AT the same 
e time I was working on ground water resources throughout | 
1 
vel that area, as well as around the Ottawa area. Subsequent ly 
ai to that, I was six years -- five years EAE the -- two | 
1a ianemekt the st. Lawrence Seaway Authority in Cornwall} 
al five years in the St. Lawrence Seaway Authority in | 
- | Montreal, and then after the Queen Elizabeth put her 
Si yacht through the St. Lambert. lock in the spring of 
21 | 
so 599, I was sent to Dawson City in the Yukon where I | 
os spent eight years working on dam sites, road construction, 
mat river diversions and what have you , At that time I was 
_ on loan to the Water Resources Branch of what was then 
26 | the Department of Indian Affairs. Subsequently to | 
— I came back, and I was put back with the Seaway 
sail PAS OSL CS PR RS they were building a new canal in Welland, 
7, and I spent until 1970 there. I spent most of my time 
~ with the Seaway but still I was working on river. diversion 
ricer | 

































ae 


7 
bad 1.4.4 ot mwod seam t «dei A xiong or 
rsh evt2t no Lavery 30 spsteoris eens sien ° 
yay a Isao tatem ort mot fk 3L okt ued Sa RES: based 


? 
| 


| 
omit ecise edd 35 inizeten seluaexe) bab o7) Baw’ idee 


qhtaxompse bre nwosstiolzad? agewisd Saox ad? am Setxow T 


is 
| etiy d¥ tevo saow I List saat j 7 7 
. i”: 
,peiwoo tlop 6 30 bedtscew bas tus fenholish ybavt zo ys" - © 
i. 7 
HOY syed jedw has eiloew isda .seavor Loo primmiwa Fe 
aristtA astbet 26 scamsxeqed sd? 102 ans 
| } _ 
| @sft ab cwoh asw Tt peda  seti4 pare i 
. . Of 
1O% pridool ,tevil avtetwel .32 ers eee Lacibssd =i Lewd lve 
<emig 2643 Fs sauysped alsizotem t4ludeie sot yldeor == ley 
' » i) - ¢ ~ - ind ‘ is 
dpyort? gu palo® saw YawsS2® somezwad .3c ed wank years ler Ms 
emee ais Ta alstiedanm noidouvrtanoo bobsen yots One or 
Svodagords sootvoRes tatew Save AO PRLATOW eew t saris ey 
fdeayosadi2 .se7s sweytO sA3 Braves: &6 Liew 2: ,6938 deft ar 


<p> -- oft dvkw ateey oVil —— 27694, R26 SAM 1 ?sn2 of 


2eouy 


St Daw 0? nie utizodsuh YawRee sonatwel .32) arid doh BIS6OY 
| ai yssruorsu4 Yawase eonoimwad (22 atid nk, emeypeyvis 
| xed guq dtedssifs nesvQ of? sedte nod? ba6 ,ieoxgaoM 

| to pnixqe aid mX£ Zool sredmed .92. arto Aeuosdit, tdosy” 

) I stew modu add al -ytio noswed es tooe eew I ,22 
‘bo touiseno0D bao ,setia mab no palanow exsey tdpie dnoga - t 
asw Tt omits sans 34 . Hoy evant tadw Bas ahote x5v Lb souks 
| noid asw jsdw to donsts essotu0ee 19s26%. aft,o9 nso. 09 y 
.teds of yltnevpeedu2 ,anisiiA serra hell a siagesensa beni el as 
yswse? odd tw sosd tug e6w | 8 eee | 

. mslioW al {soso wer 5 penbh itu. ee noha ath 
, aaain ym 20 teom —— ey soxadt OF8E: t : 


eae ps ; coat at ee dus 3 Le . 





- 





. 


| 
ALLWEST REPORTING L-TD. E.B. Owen | 
| 


























SERENE Re RS In Chief 10379 
| 
. works in northern Ontario, and worked with the United 
2 States Corps of Amy Engineere when they dewatered the 
3 American Falls, and’ then when they got the seaway | 
$ | 
4 finished in 1970, I was seconded to the Department of | 
5 Indian Affairs. I've been with them pretty well ever 
6 | since. | 
+1 Representative projects 
2 during this time with Indian Affairs and these are only 
a representative, I have two pages of reports but the 
10 || land use regulations in the Northwest Territories and | 
1l| the Yukon, I was actually taken in to Indian Affairs | 
al to work on these land use regulations, That was the | 
13 | reason why I was taken from Niagara Falls into Cttawa. 
val I worked on the Pointed Mountain Pipeline, I°was there | 
al from the time it started until it was practically ended. 
16 | I spent a year and a half on granular materials inventory 
17 | in the Mackenzie Delta, résulting,"“of course, in “all 
28 | these well known granual material maps, some 23 which a 
19 | produced. I worked with the DPW on the Mackenzie | 
20:1 Highway. I Helped with Pits and Quarries Legislation | 
21 which is not law by any means yet.but somewhere in the mil] 
22| Up in the DEW Line sites, I was interested -- Indian 
a Affairs actually were interested in rehabilitation of 
24 | some of their airstrips, abandoned and otherwise. | 
25 | I spent considerable time working on dam sites on | 
a7 the rivers flowing from the Moun taing Richardson 
"| and those mountains east into the Mackenzie. This was | 
eight | 
28 was a continuation of the, years I spent in the Yukon 
29 | doing a dam site ihe Sena oh there. | 
30 | At the presentltime, SE SS | 
a | 
| | 
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course, I was over to the USSR on a pipeline inspection : 
trip in 1973, At the present time I've just finished | 


doing a granular material survey of Hay River. I worked | 
at a wharf job in he Bay of Chaleurin New Brunswick, at 
Dalhousie and I've just finished a report on the 
monitoring -- we hope to do a monitoring study of cut 
slopes on the Mackenzie Highway. Cut slopes and perma- 


frost in the Mackenzie Highway. That brings me up to 


now. 


| 
| 
| 
9) Thank you very much, Mr. | 
Owen. I-wonder if you could now proceed to deliver | 
your evidence on the Pointed Mountain Gas Pipeline 
construction and terrain performance along the right | 
of way, please. | 
A This, you understand, 
is an synopsis of the two reports which I have prepared. 
It's quite lengthy, but it will take about half an hour 
tetainns POuread it out. 
THE COMMISSIONER: Go right 
ahead sir. 
B. INtroduction: 


THE COMMISSIONER: We have 


lots of time, 


aS Sea eee acer pepe aper Sees eee 


A The Pointed Mountain 


; . . hot oor : 
Gas Pipeline is a buried gas transmission line extending 


. south from the Pointed Mountain Gas field in the 


centre of the Northwest Territories, to the Beaver 
River gas field in Northern British Columbia, The 
pipeline, 34.1 miles long, and 20 inches in diameter, 


was built between January and March, 1972, by Westcoast 
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Transmission Company Limited. Approximately 32 miles 
of the pipeline lie north of the provincial territorial 


boundary. The southern half of this is the Yukon | 





Territory and the northern half in the Northwest 
Territories. 

It is the first pipeline for 
which specific provisions to rehabilitate the right of 
way were required under the authority of the Territorial 
Land Use Regulation, It is of interestto evaluate the 
effectiveness of the measures as an aid in 
determining appropriate rehabilitation requirements for 


future pipeline rights-of-way. 
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The source of the gas is Pointed 
Mountain Gas Field, owned by AMOCO Canada Limited. From, 
the wellheads, pena passes through a gathering | 
system of Pie aimee ian plant in Pointed Mountain, | 
and thence moves southerly to Beaver River where it | 


connects with a previously constructed 24 inch diameter 





pipeline, which delivers the aas to Westcoast's process- 


ing plant near Fort Nelson, British Columbia. | 

| 

Now, a word about the general | 

topography. The pipeline route traverses the cently | 

rolling terrain of the lower southeastern slopes of the : 
Liard Mountain range, at elevations between 1,000 and 

1,600 feet above sea level. It closely follows the 
boundary between the Liard plateau, an area of broad, 

even topped hills, rising up to 4,500 feet above sea 

level, and the Fort Nelson lowlands of the ets 

plains system, and thus the eastern edge of the Genedian! 


Cord itera, 


The Liard River, a short dis- 


tance tothe east, roughly parallels the route. a 
general, drainage in the area is easterly toward Liaréd : 
River, with the larger streams, such as the LaBiche 

and the Kotaneelee Rivers originating in the wide roll- 
ing valleys of the Liard plateau. 

Now, the soils encountered 
along the route. The soils encountered along the route 
consist chiefly of greyish-brown to a dark hrown clayey, 
silty till. Other soils include glaciofluvial 52 lity, 


sand and gravel; glaciolacustrine silt, sand and 


barb = clay, and:alluvial silt, sand and gravel. 
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1| The latter deposits occur chiefly across the flood | 
2 plains of LaBiche and Kotaneelee Rivers. Bedrock con- | 
, sisting of lower ‘Cretaceoussilt stone, sandstone and 
4 shale, was encountered along about 6,100 feet of the 
5 | route. Discontinuous zones of permafrost ranging from | 
6 | 10 to 4,300 feet in length, were found chiefly in low, | 
7 swampy poorly drained areas. | 
8 Approximately 7,300 linear 7 
9 | feet of permafrost was excavated along the pipeline | 
me pe | 
Aa Permafrost, I'll give a brief | 
Me description of it. Permafrost; prior to construction, | 
13 consultants to the company and to @he Department of 
14 | Indian and Northern Affairs, reported the presence of | 
LP sporadic permafrost along the proposed right-of-way. | 
16 | The permafrost areas had been identified by first exam- 
17 | ining aerial photographs and then checking possible : 
18] areas in the field by probing with a rod or diaging | 
19 | shallow test pits. | 
20 | As there was no drilling done | 
eh) to determine the depth or the extent of the aa 
22 | results of these investigations were merely to confirm 
EP the existence of perennially frozen ground in several 
24 | areas along the proposed pipeline route. 
25 | Examination of the material 
26 | exposed during excavation of the trench provided an | 
27 excellent opportunity to identify the permafrost areas | 
28 along the pipeline route. Incidentally, I had the same 
29 | opportunity when they built the pipeline from Toronto | 
30 | -- from Montreal to Toronto in 1949 and '50, I was | 
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| 
1} working in mapping the soils, and I followed that route | 
>| through my area. 
il ™ At the same time, the extent 
4 and thickness of each area was investigated by drilling | 
cal holes along the edges of the right-of-way, etic a truck 
6 | mounted power auger. The holes were drilled to the | 
7) bottom of the permafrost or to a maximum depth of about 
9 | 35 feet. The existence of permafrost was identified by | 
9 the presence of visible ice, or in some instances, by | 
10 small icy inclusions which could be seen only with the | 
11) hand eee No soil temperatures were taken. 
12| Ground water. During excavat- 
13 ion of the trench, ground water was found in lenses of 
14 | sand and sandy gravel scattered throughout the till. | 
15 | Although most of the small streams and swamp areas in 
f 
16 | the valleys crossed by the trench were completely | 
17 | frozen, so that there was no flow of water into the : 
18 excavation, varying quantities of ground water were | 
19 | found ‘in alluvial sand, silt and gravel beneath the beds! 
20 of some of the larger streams. | 
21 | In places, the trench was part- 
22 | ially filled with water and at one instance, the water | 
23%) overflowed to form an icing across the right-of-way. | 
24 | This overflow of water, incidentally, was from a gravel 
25 | lens in the till. It wasn't from any stream. 
26 | The methods of construction | 
Pa involved a continuous series of different operations | 
28 | which commenced at the Beaver River or south end of “ak 
29 | pipeline route, and finished at the north end. The | 
30 only exception to this:was the last phase of the final | 
| 
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1 clean-up, which because the construction camp was 

2, located at the south end of the route, started at the 

3 north end and ppseeedéa southward. 

4 | The first operation, clearing. 

5 | This operation consisted of removing from the 80 foot 

6 wide right-of-way, all trees, fallen logs, stumps and 

7 | shrubs and then burning them. Most of the clearing was 

8 accomplished by bulldozers, although some hand clearing 

| WHE done, especially along the margins of the right-of- 
10| way. Larger logs were sawn inte lengths suitable for 
1 piling ana burning. There was no timber recovered. 

12 | Although considerable care was 
13) taken to minimize terrain damage during the clearing 
14 operation, some damage occurred in areas where the 

iS | ground surface was hummocky, or where large trees were 
16 | present. : | 

17| Originally, Westcoast Trans- 
ae mission had permission to clear up to a one hundred 

19 | foot wide right-of-way. Although not definitely stated, 
20 | it was assumed that the 100 foot limit would hold also 
21] for maintenance operations. During the field investi- 
22 | gation, and that's what I did in June of 1974, it was 
23. noted that during its maintenance program, Westcoast 

24 | had opened a number of borrow pits along the sides of 
25) the rights-of-way, and thus effectively increased its 
26 | " width to 2 - 300 feet. 

27] Grading. This operation con- 
ae sisted essentially of grading slopes by cutting and 

29 | filling in order that the pipe could be bent and laid 

3 properly, and adequate:work along the right-of-way coul 
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be maintained. Considerable grading was done on the 


Steep south side of Kotaneelee River valley where a cut 


| 
| 
| 
| 
| 
somewhat bigger fan 30 feet was excavated, and glaciol-| 
acustrine silty sand at the top of the bluff. 
Here, the construction method used was standard cut and 
fill operation, whereby the material excavated from the 
cut was bulldozed down slope to the toe of the bluff. 
The depth of the trench on the | 
Slope was a standard five feet, but was increased | 
Slightly in the fill area. Even with the increased 
depth, ee there is a section of the pipe at the 
bottom of the bluffresting on fi11, and not on original | 
soil. Grading on the north sides of both LaBiche and | 
Kotaneelee Valleys resulted in cuts up to 20 feet ceep | 
along the tops of the slopes. | 
An interesting point here is | 
that as far as could be ascertained, a centre line pro- | 
file along the right-of-way was not prepared prior to 
construction. Consequently, the quantity of material to 
be moved in any one locality during the grading 
Operation, seemed to rest with the contractor. 
The final phase of the grading 
Operation was the construction of a four to five foot 
Snow berm over the proposed trench line. ITs purpose. 
was to decrease frost penetration and entesenaple the 
ditching machines to excavate the trench more easily. 
Hauling and “stringing. ‘THis | 
Operation consisted of hauling the dime along a winter | 
road from Fort Nelson, B.C. where it had been delivered | 
by railway, and stringing it along the graded right-of- | 
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In Chief 
way. The average length of the 20 inch pipe was about 




















57 feet and its weight was about 80 pounds per foot. 


Bending. An interesting point 


here is that, although the contract specifications, 
that is between Westcoast and Marine Pipeline, the 
contractor, stated that the pipe bend should be laid out 


| 
| 
to conform to the bottom of the trench, in this operation 





the pipe was bent before the trench was dug. Deep sagds 


were located and laid out in such a manner that it was 


| 
necessary in some places to excavate the trench to more 
than standard depth. 

Lining up welding and X-ray 
examination of the welds. The pipe was lined up on | 
wood skids and welded. Subsequently all the welds were | 
examined visually and by X-ray techniques. 

Trenching. Most of the trenching 
in both soil and bedrock was done by wheel ditching | 
machines. The common depth of the trench was five feet, 
with a width varying from 48 to 54 inches. Backhoes 
were used, sometimes in conjunction with bulldozers 
equipped with rippers. where it was necessary to increase 
the size of the trench. 

At some small creek crossings 
and till areas where the alluvium was relatively thin, 
the trench was excavated to a depth sufficient to bury 
the pipe in the underlying till. On the crest of till 
ridges, the trench was sometimes cut slightly deeper 
than five feet, to reduce the degree of pipe bending 


required. In places where water or permafrost was 


found, backhoes were used to excavate the trench -- a 
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In Chief | 
1 trench wide enough to accommodate the concrete saddle | 
2/ weights specified for these areas. | 
3 ‘ At the same time, any large 
1 mass of ground ice visible in the walls or floor of the 
| trench was removed. The hoes were also used to remove! 
6 | large boulders in the till. The trench at the crossing | 
7 of LaBiche and Kotaneelee Rivers was excavated by drag : 
: lines. | 
9 | Tt was not necessary to drill | 
10 | and blast in order to excavate bedrock. In most cases, 
1] the ditching machines remove-d it. However, in a few | 
12! localities where the sandstone beds approached six | 
13 inches in thickness, or more in thickness, it was neces-} 
14) sary to use bulldozers equipped with rippers to loosen | 
15 | the rock. This same equipment sometimes was used to | 
6. loosen the frozen surface soil, especially in permafrost! 
i | 
17 | areas. | 
! | 
18 | Cleaning, tapino and lowering | 
19 | in of ‘the pipe. This was a standard operation using 
20) Standard equipment, and followed as closely behind the 
21 || trenching operation as possible. 
22 | Addition of saddleweights. | 
23 in areas where swamp or permafrost conditions | 
24] existed, or where excess ground water was encountered. | 
25 | Four thousand pound concrete saddleweights were placed 
26 | upon the pipe after it had been lowered into the trench. 
“4 The spacing of the weights range from 25 to 27.5 feet 
28 in permafrost, and was 27 feet in swamp areas. The 





to the buried pipe. 


| | 
| purpose of the weights was to provide negative buoyancy | 
| 

| 
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In CHief 
i Concrete aggregate for the 
2 | saddle and river weights was obtained from a gravel bar 
} = 
3 | in LaBiche River, immediately downstream from the pipe- 
| 
4} line crossing. The mixing pliant was set up on the bar, 
5 | the mixing plant consisted of a ready-mix truck. The 
i 
6] material was of a poor quality, having a high silt 
7| content and containing numerous large stones, some of 
8 | which were soft and weathered. Several of the weights 
° first constructed from this aggregate were rejected 
i} \ 
10 | because of the pocr quality of the concrete. 
11| To overcome these deficiencies, 
12} the sub-contractor responsibie for manufacturing the 
13] weights, increased the cement content in the mix and 
th as 
14] screened out all boulders and clods of material over 
i 
15) 4 inches in diameter. Also the Fill forms were covered 
16 | with polyethylene sheeting and heated to decrease the 
17 | effect of the sub-zero temperatures. 
18 | About 1,000 cubic yards of 
| 
19 | material was excavated from the bar, the top of which 
| 
20 was estimated to be from four to five feet above the 
a water in the adjacent river. After completion of this 
{ 
18 operation, the surface of the bar was smoothed so that 
“3 no depressions remained in which fish could be trapped, 
24 | 
25 | 
26. 
27 
28 | 
| 
= 30] 
| 
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In an effort to reduce the 
number of expensive saddleweights! was told they cost 
something like $300° each, an unsuccessful attempt was 
made to install screw anchors and dense clay +i) 417 


THE COMMISSIONER: FAch 


300? 
A Thats s right. 
Q Oh, I see, I was 
A And delivering them to 
the job. 
c 6) Just pausing a minute. 


Excuse me, Mr. Owen, just so I can compare this to the 


Arctic Gas -- you had some evidence about saddle 


weights. Were they made of concrete? 


MR. GENEST: That's right sir. 


THE COMMISSIONER: Go ahead, 
SOrry. 

A An unsuccessful attempt 
was made to install screw anchors in dense clay till 
exposed in the eras of the trench at mile 15.5. At 
this location a gravel lens’ from which a large amount 
of ground water was flowing into the trench, was 
uncovered in the till. 

The drill used was a truck 


mounted power auger normally employed to determine the 


- extent of the permafrost areas ar . along the right of 


way. However, the till was so compact that it was not 
possible to drill the anchorS more than a few inches 
into it. As a result of the failure of this attempt, 


the company abandoned this technique. 
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1 Backfilling the Trench: 
2 | The trench was backfilled 
3 with excavated material. This material had been placed 
ay on a spoil bank along the side of the trench opposite to} 


3 that along which the pipe had been lyinc. 


| 


6 At the time of backfilling, the material in the spoil bank 





was frozen, and commonly was covered with a few inches 


8 of snow. The intial backfilling was done carefully. 

9 with asmall bulldozer so that large clods or stones or | 
| 

10 clod of frozém Waterial do not fall directly upon the | 

LA. 


pipe and damage the wrapping. 





12) They also used a crane 
13 ' with a Mormonboard but they only had one crane and 
r % 
14) one Mormon board and it was pretty hard to do the whole 
Sil 


| job so they were using a cat and they were using a 


16 j Mormon board as well. 

















17 | Once a protective pad of | 
18 material had been placed upon the pipe, the backfillinc . 
| { 
19 | was completed. As it was not possible to compact the | 
20 frozen backfill material, a crown two to three feet in 
| height was constructed over the buried pipe. In 
22 | sections where there was a high percentage of peat and | 
23 Other organic material in the backfill. a higher crown | 
24 | up to five feet was constructed. Either a crown or a 
25 | berm, they're the same thing. 
= Fina] Tune Up: The final 
27 tune up operation followed immediately eh bacwnr ling. 
| This included the felling and burning of all damaged 
29 | trees along the edge of the right of way, the removal 
30 | 


——— of all refuge, bolders and stumps, the smoothing of the 
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earth along both sides of the trench, the restoration 
as much as possible of all stream banks. and the 
sufficient sloping of all 2h cuts and fills so as to 
prevent slauaniea. 

Small bull dozers were used 
in the cleanup to uncover logs and other debris buried | 
in the snow. In the final phase ofthe clean up 
operation, the equipment workednorth to south along 


the right of way, opening all stream courses, crossing 


the right of way, and constructing water breakers or 


diversion dikes as required. 
Stream Crossings: There are 


two major river crossings and approximately 30 smaller 


stream crossings along the pipeline route. Most of the 
minor streams were completely frozen during the operation 


and the crossings were made using normal trenching | 


procedures, Where water was not frozen in some of the 

larger streams however, the trench was excavated suffic-| 
iently wide and deep to accommodate saddle weights. | 
The ate major rivers, easterly flowing La Biche and tecanasiles 


which crossed the route, approximately at mile 14.5 


and 22.4. Here, the river crossings were constructed 


by excavating a trench beneath the main channel to a 
maximum depth of approximately 23 feet below the surface 
of the water and employing heavy wall pipe and river 
weights to produce negative buoyancy. 

Throughout the remaining 
sections of the valley floors of these rivers, the 


trench was excavated to the normal five foot depth. 


These included localities where abandoned or ‘intermittent 


| | 
| 


| 
| 
| 
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channels 


/were present. That's not quite correct. There's one 


channel, the South Channel of theLla Biche where they 
had to go deeper. I'll explain that in a photograph 
how they ~- in one of my slides how that worked out. 

The trenches hetween the main 
channel of the La Biche and Kotaneelee Rivers were excavated 
by drag lines. The spoils which consists of alluvial 
Sand and gravel and containing bores 24 inches in 
Giameter as well as considerable organic material, was 
placed along the upstream side of the trench. Some 
difficulty was encounted on the La Biche crossing where 
the spoil bank acted as a dike and diverted water into 
a former channel of the river south of the main chanrel 
and this was where they had to deepen slightly 
here. 

This necessitated 
deepening the trench in this locality. There was no 
bedrock in the trench excavation at either crossing. 
The pipe was assembled in one long string pressure 
tested clean coated, loaded with 40,000 pound concrete 
river weights and lag. The strings were then pulled 
into the water and through the trench by a bulldozer 
located on the far bank, 

Final Pressure Test. After 


completion of the backfilling, a final pressure test 


. was made on the completed pipeline. Compressors were 


set up at the south end and a test pressure of 1688 PSI 
maintained the line for 24 hours with no pressure drop. 
This was 1,25 times the maximum operation pressure for 


which the pipeline was designed. 





“tetd na 































EeeOL 






ono'aexsit? ee | aoe 
voi axedw aiid nigtd to Canasdd Wauoa sid ,fennsits 
dqexposodg 6 mk Jait aéalgns TET __stedeeb op oF Batt 
_dyo bedzow Jedd wod sobifa ym ee nk =~ ys? wod ~ 
| gien edt aeewsed asrtomors SriT hz 
sarnvaske exe sievit selesimtat Bris epi al odt Fo fennsto” }a 
teivults Yo efetenon Aokdw eftoge ed? .sentt pexb yd Gy 
xt esdtodk 6% eoxod prktretaos bie Lovsze has base pi: - 
2eu \isixe3em oLscapio sidersbietos es Llow ap tetomeih 1, . 
jomoa ~ .fonett std to obiz anoideqy eda pnols beoslgq de 
axorw, paseao79 einjd al adj ne bedmoonsa 25v yvasiuottiib | 
aént yetew bosravib brs ett 6 26 Se3o6 tnad LILoqe ont 





farasd> Aten saz ¥o divoa revix st 7 [sans temo? 6 i » 
yitdpt ile nagoes of bed yor? etedw vew eiftd bas | 
7: 2 rs ee 
basssizesoon aint P| 
ok sew Sxedt “sytitapol afdd ab doasi7 en? erknsqooh De. 
pntegos9 1edtiS 28 nolssvangs Wonesz/edt ne Asorbed = hed 
siukzes1a paiscte onal sito nt boatldngees asw sak ‘edt ; 
ptovsnoe Brave 000,08 Mitw bebsel vbatson aéele betes? la 
betiug nett stow  Seaktia'edt” spat bas eitptow xovix |e 
xssobllvud.s yd donozt ods” Apuoxts has tadew edz ojnt 
4 tase aa odd ‘no Bess20! 
+333 =. gasT excess3t teste aA re i age 
jad sivacotq enki’ (pak tt t2Aond aid to aoktelqmoo © 
otsw sx0a297qmoD dante! Dina ae SDE ee | 


| taste oriaasiy Jed 8 Bes, DGh 4 1 an ay ase | 
re qos dxvenssq on tthe bse ty entra. ae 


: 





ei A ee ENE 


ee ere 
lea nt pangs ' ai. 


gfe 





ALLWEST REPORTING L.TD. F.B. Owen 


| 
BURNABY 2, B.C. In Chief 10394 


| 
| 
1 Grass Seeding and Fertilization. 
! 
a ' 
2 After the final cleanup, the 


3 | entire right of way was seeded, and fertilized with a 


} 





4 fixed wing aircraft at a rate of approximately 80 pounds, 
3 of grass seed and 300 pounds of fertilizer per acre. | 
eI Now, something about the | 
7 terrain damage that we noted in our visit in June, | 
| Wor ae | 
| In June, 1974, some two haa 
10 | after construction of the pipeline was completed, that 
a would be two years, but that would be three breakups, | 
4 because it would be the breakup of '72, the breakup of 
oa | '73 and the breakup of '74, sc there wagactually three 
a breakups there. | 
15 | In general, terrain damage | 
16) along the right of way fell into three categories. | 
17} The first was that which occurred in the course of 
18 construction, chiefly during the clearing, grading and 
_ 19 trenching operations. The second important factor in | 
20 causing terrain damage, Was subsequent erosion Ly | 
21 ‘surface water, which to me is by far the most | 
22] important, which in places caused sliding on cut 
23 slopes along the sides of it and across the right of 
= way. An almost contimuous subsidance trench ranging 
ak from 6 to 12 inches or more in depth existed over the 
26) - buried pipe. This was probably due to the lack of 
aa consolidation of the frozen ice rich fill placed over th| 
aoe pipe in the winter, 
29 Gulleying by water concen- 





| | 
Bead trated in the trench reached depths of five or more 
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| 
1| feet in some locations. Deep gulleys were also eroded : 
2 | along the courses of streams, flowing across the right of | 
3| way and in some permafrost areas, | 
41 Thirdly, considerable damage 
5 resulted from the latter movement of equipment belonging) 
6 | to other agencies along the route and also apparently 
7| from the rehabilitation efforts of the company. 
8 | Bull dozers used by the pipeline contractor during 
9 clearing and grading operations were not ecuipped with 
10 muchroom shoes or similar attachments commonly employed 
itd during seismic operations. The efficiency of the | 
12 | pipeline operation would have been appreciably ee 
131 if the contractor was compelled to use these devices. 
14] Unlike in seismic operations, there was considerable | 
15 | light vehicle traffic which recuired a fairly level 
16 | roadway along the route During construction. Some 
17 | terrain damage occurred in hummocky areas or where large 
18 stumps were uprooted, but for the most part. the over- | 
a lying organic layer was not greatly disturbed. 
“ne | There was, however, consicerakly 
| 
21 | less damage along the rights of way of the cathering | 
22 | system at the Pointed Mountain end which were cleared | 
23 entirely by hand. | | 
24 | THE COMMISSIONER: Excuse me : 
25 | sir. The efficiency, you say, the efficiency of the | 
a6) - pipeline operations would have been appreciably decreasep 
27 | if the contractor had been compelled to use these 
28 devices, that is the mushroom shoes on the blades of the 
29 naldabecvet careaecieee was considerable light | 
30 vehicle traffic that required a fairly level roadway. 
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In other words, they weren't 
just using the blade, without any device to protect the 
ground and thus See ved a eee that was very much 
more suitable to light vehicle traffic than they would 
have had if they had used mushroom shoes. 

A BHWeS.is' true., By Light 
vehicle traffic, I'm referring to welding trucks -- 

0) Pickups. 

A Pickups, 34 and 36 
pickups they had on the job and vehicles of this 
order, Also I guess you would probably get the pipe- 
hauling trucks. They're not exactly light but still 


they'd need a fairly level roadway in order to haul, 


even with that, on the steeper slopes, like up the 


Kotaneelee and the La Biche they had bulldozers pull them 


up and then when they got further alona they found it 


wasn't possible to haul the entire length of the route - 


so they went down and came up another road and come 
in from the other side, from the Pointed Mountain end. 


But most of the pipe was hauled in to the Beaver River 


and then up the right of way. 


in wduneslo74, terrain conditi 


along the right-of-way could be described as fair to 
good. They were certainly not excellent. During the 
construction phase, it was my opinion that the company 
was extremely careful not to cause more damage to the 
terrain than was necessary to construct a safe, 
dependable pipeline. However, since that time, both 
seismic and maintenance equipment have moved across 


ana along the line causing considerable damage to the 
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| 
| 
1| terrain in some permafrost areas. There is evidence 
2| that some of this movement took place when the ground 
3 surface was not completely frozen. In one area, a 
s| corduroy road was constructed along the edge of the | 
8 right of way to avoid a particularly wet spot. This 
| certainly wasn't done by Westcoast. : 
7 In the course of their | 
8 activities koth maintenance and seismic exploration | 
9 crews have damaged breakers, blocked stream channels, 
10 | by means of temporary crossings and opened up numerous 
ce small borrow pits to obtain material for pipeline 
12} crossings and for covering the pipe in locations where | 
13] it had become exposed. It was understood that the | 
vat seismic operators intend to return to the area to | 
15 | conduct a clean up operation in July, 1974. However, it 
16] seems extraordinary that the blocked streams and | 
17) eoncretea breakers were not restored during or Pmmed tate 
13) following the operation. I think in the Land Use F 
ral Regulations, the seismic people got a permit, it was | 
20 part of the permit that they would have to open up these 
2) steams before they left the job and certainly I'll | 
22 | have pictures to show that they didn't do that. And 
23 | you couldn't blame this thing onto Westcoast. It was 
24 Gone by someone else. THE COMMISSIONER: 
25 | Q What are breakers, 
26 | , damaged breakers? | 
is : 
{| } 
| 
28 | 
25 | 
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A A breaker is a ditch | 
designed to carry surface water across the right-of-way 
to the edge. It's usually on slopes. It's a bulldozed 
ditch mostly, but on steep slopes they might use sand- 
bags as well. 

THE COMMISSIONER: Designed to | 
carry surface water across the right-of-way? | 

A Yes, from the pipeline, | 
from the pipeline ditch. They do not cross, at least 
they don't cross the pipeline ditch. 

THE COMMISSIONER: Right, 


rignt. 





A -- they go from the pipe- 
line ditch. I have several photographs showing the 
breakers, how effective some were and how diseffective 
others were. | 

Considerable damage has resulted 
from the opening of small borrow pits along the edces 
of the pipeline right-of-way by the seismic operators, 
to obtain material to construct cross-overs over the 
buried pipe. Two borrow pits had been opened by West- 


| 
| 
| 
| 
| 
| 
| 


coast Transmission, immediately west of the right-of-way, 
| 
near mile 333.5 to obtain material for a berm over an 
exposed section of pipe in the lower swampy area west | 

| 


of Fishermen Lake. 


The borrow pits are located | 


_ close to a sectiorjof the right-of-way where permafrost | 


was encountered during construction. As far as it is 
known, no attempt was made to determine the presence of 


permafrost on the site’ before these pits were opened. 


-egity sft mox2 op yod? = & 


‘Selves, esi evsdsh aldsxeblenod pXt 
sovhs of? pnoks etiq worzod fLeme 20 eaiasqo etd mozt | 8 
i i 
| ,210¢s7%0go vimeise eft yd ysw~to-dipts enifegiq edt 20 t 
od} isvo erevo~aeoxs tartan oF iad tntdo 04 gOS 
| 1: 
~tasl yd bensqo need Bed atiq word = | shadbiad iis 



































fotib 6 at xeAsord A OA 
yaw-to-tipis eft BEOTOS ci el 
besoblind s a’3t .zegol2 10 


oF or | 






ur ‘32, | .80Re ont, 03 
-basa eeu tdpim yeds eeqole qesde no dud .viseom ftod.tb 
-tiow as apsd 

ot benpteed :AaMOL22IMMOD BHT 
cyaw-io-sdpiz sid @a072s Fetsw sostsue YrasS 

,eantleuia shit mox? ,6a¥ & . 

gaseai ge ,22807> ton ob yadT tiasib eaileqia ons mox? 
| -fogib enifegy old BBOTD 3‘ nob xed 

i¢fokR 3: ASMOL2AIMMOD AHT 
iheks 


afi? pniwore adqsxposonq Isiaves oyae I " sdoaib entt 
evijosteeib wod bas ex smoe evisoatts wot ,exextcord 
.oxaw exadio | af 


yew-to-tdpix eft to Jeow yiessibommnt shai Bit 
=n s 
tzew BO18 yamnwa xewol of ai egta 30 noksoe2 bezogxe } 


te 





beten0l ers atiq worrod aft : 





Tu 


seorlemisq stedw ysw-to-ddpix oft % eth 3 ce oF + 


ai af as x62 aA .mokyousdes0> 8 
ne-qneenet paar ok ae aye ons 


. renaaeeerrbarane ee > 





ALLWE 


ST REPORTING tT. 


GURNABY 2, B.0¢. 














Streams cutting across the pipeline right-of-way repre- 


sent a potential hazard to the integrity of the buried 


pipe. In one 


locality, a drainage channel four feet 


deep and six feet wide, had been eroded by an east flow- 


ing creek and the stream was laterally eroding out of 


a pipeline berm. 


On the top of the north wall 


of LaBiche River Valley, a small borrow pit had been 


opened along the east side of the right-of-way to obtain 


material for construction of a dyke across the top of 


e 


the steep slope leading down to the river. With the 


apparent consent of the Fisheries and Marine Service, 


i 
' 
{ 
| 
| 
| 
| 
1 


Environment Canada, Westcoast Transmission bulldozed 


some 400 to 500 cubic yards of gravel from a bar on the 


south channel 


posed section 


permission to 


past has been 


of the Kotaneelee River to cover an ex- 
of the pipe. 

The reason behind granting 
remove granular materials from what in the 


considered to be an environmentally 


sensi tiviel depositwmissunclear.\inethesswamp west @ 


Fishermen Lake, the trench for the pipe in this area 


was excavated 


by backhoe starting at the ditch line, 


| 
since the ground was saturated and thus soft even in | 


mid-winter. 


with water when the pipe was placed in it. Subsequently, 


For the most part, the trench was filled 


saddle weights were placed on the pipe. 


instigated so far-by Westcoast in this area, consist of | 


Rehabilitation procedures 


| 
i 


construction of a diversion ditch to carry the water 


from the streams, and burial of an exposed section of 


, 
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the pipe beneath a berm of material excavated from nearby 


borrow pits. It is suggested that if these 
Measures are not Successful it may be necessary to 
attach river weights to the pipe. 

Since construction, consider- 
able surface water erosion has occurred in the cut at 
the top of the bluff on the south side of Kotaneelee 
River Valley. Sand bag breakers installed during con- 
struction have more or less successfully diverted the 
water to the sides of the cut, where it had eroded 
gulleys up to five feet in depth along the toes of the 
Side slopes, thus increasing their instability. 


Gullying has also occurred on 


the upstream side of the breakers. Here, Westcoast 


proposed to regarde the side slopes and to backfill the 


gulleys along the toes, as well as those alonco the 
breakers. TO prevent further erosion sections of half 
pipe, 20 inches in diameter, were to be installed. 
Also, the right-of-way, including the cut slopes, were 
to be fertilized and seeded. These proposals by West- 
coast to rehabilitate the right-of-way in this area, 
should go a long way towards alleviating the existing 
terrain problems, otherwise a continuing maintenance 
problem will exist. 

During construction of the 
Kotaneelee River crossing, the pipe wasburied to a 
maximum depth of 23 feet beneath the surface of the 


water in what was-then the main channel of the river, 


and about six feet beneath the rest of the valley floor. 


Since that time, the main flow of water has switched to 
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the south channel of the river, and subsequent scour 
exposed the pipe beneath that channel. 

As described previously, a 
gravel berm has since been constructed over the exposed 
section, however, at the time the crossing was visited, | 
it was evident that the berm was not a permanent 
solution, as active erosion by river water was occurring, 
To avoid a continuing maintenance problem the pipe 
should be reburied to a greater depth across the entire | 
area where the active channels exist. 

At the LaBiche Piver Vallev, 
minor sliding has occurred on the upper part of the 
steep bluff forming the south wall of the valley. The 
material is silty clay till. Bedrock consisting of 
highly weathered imbedded shale and sandstone, overlain 
by a small terrace of glacial fluvial gravel, was 
encountered in the pipe trench at the toe of the bluff 
aduring construction. There has been no sliding in these 
Materials. 

Remedial work done on this | 
bluff since construction apparently had consisted of | 
bulldozing material into a small dyke along the brow of | 
the bluff. The purpose of the dyke was to divert sur- | 
face water to the sides of the right-of-way. That's 
just another big breaker. This measure was only part- 
ially successfully, as some of the dyke material was 
sliding down the right-of-way. It is suggested that 
rather than adding material to the slope, it should be 
cut back to decrease the grade and that sand bag 


breakers be constructed, at least on the upper two-thirds 
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ih of the bluff. The cut slopes are on the sides of the 




















right-of-way, and the right-of-way itself could then 
be seeded and fertilized. 

The limits of the larger areas 
of permafrost terrain encountered during construction 
of the pipeline, were plainly marked by visible signs 
along the right-of-way. However, even without the 
markers, these areas could be identified without diffi- 
culty during the visit. Permafrost occurred in the Low, 
swampy poorly drained localities, and is usually covered) 
with a dense growth of small black spruce. | 

During construction, it was 
found that it was extremely difficult to excavate the | 
pipe trench in ice-rich permafrost as the ditching 
machines tend to climb, making it difficult for the 
operator to maintain the proper grade for the floor of 
the trench. In most permafrost areas, therefore, the 
pipe trench had to be excavated with backhoes or bull- 
dozers equipped with rippers. 


The width of the trench had to 


be increased to accommodate the saddle weights placed 





| 
on the pipe in all permafrost areas. As a consequence | 
of the greater movement of excavation equipment in the 
vicinity of the trench, the permafrost areas, consider- 
ably more terrain degradation has occurred than in other 
areas. 
Possible thermokarst features 
consisting of rectangular shallow water filled depress- 
ions up to three feet in depth and ten feet in diameter, 


are present in localities, but are not common. 
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; Most occur within about 40 feet of the buried pipe. 

é] Thermokarst has not developed 

3 | in any permafrost area along the right-of-way, in 

| 

4 | places where timber had been piled and burned during 

5 | the clearing operation. This was a point that we were | 

6 working on with the Mackenzie Highway, that they were 

7 | afraid there would be some deqradation of permafrost 

8} if they piled the material up and burned it, but it | 

9 didn't show at all here. Consequently, it can be 

10 | assumed that the burning of the debris had little BAteee 
1l| on the underlying perennially frozen ground. In 
12 localities where the trench crossed the site of a | 
13 | former fire, that is where they burned debris, the 

a original layer of the organic material had been hurned 
15 | away and replaced with up to three feet of ashes and 
16/ charred wood. 

17 | Now, something about the 
18 | Pointed Mountain Gas gathering system. The Pointed | 
19 | Mountain Gas gathering system consists of lines of | 
29 | eight and ten inch diameter pipe, which conduct the 
21 gas from the wellheads located in the Franklin Mountains| 
22 some four to six miles northwest of Fishermen Lake, | 
23 to a dehydration plant about three-quarters of a mile | 
24] northwest of the lake. The construction of these two 
7 utilities, that is the dehydration plant and the gather- 
26 | ing system, was carried out at the same time as that | 
27 of the 20 inch trunk pipeline. | 
ae The methods used in construct~ 
ee ion of the gathering eyeuen depended upon the terrain, | 

et the soils encountered along the various routes and the | 
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1 presence of sporadic permafrost underlying the low, 


bo 


Sil 





10 | 


11 | 











Swampy area close to Fishermen Lake. 
; On the steep slopes in the 
mountains, where the material consists of fine-grained 


thin beddedsandstone overladen with varying thickness of 


fine talus mixed with poorly graded gravel, the pipes 


were buried. In the flat areas near Fishermen Lake, 

underlain by alluvium or by glaciolacustrine silt and 
Clay, they were set on wooden piles, 10 to 12 inches | 
in diameter, which had been driven into previously | 
drilled pilot holes. | 


The depths of the pilot holes 





depended upon the material encountered. In permafrost | 
areas, where the frozen ground varied from 15 to 30 
feet in thickness, the pilot holes were drilled to the 
bottom of the permafrost. Following this, steel cradles 
were set on the piles which had been cut off about 18 
inches above ground surface, and the pipe placed on the 
cradles. 
Hand clearing the rights-of- 
way for the gathering system pipelines resulted in 


relatively little damage to the terrain. There was 





no noticeable thermokarst subsidence in the permafrost 
areas. Erosion by Bose water on the steeper slopes | 
is negligible. The latter is due to the construction 

of numerous breakers, which has effectively deferred 
the water from the sides of the right-of-way and away 


from the buried pipe. 


That's the end, sir. 


‘ THE COMMISSIONER: Thank you 
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In Chief 


very much. 


MRevGOUDGE:s™ I take arty oMr. 
Owen, you have some slides which you would like to 
show us now and comment upon them? 


A This is a general map 





showing the location of the pipeline route to the south.) 
This is the pipeline route here, the dotted line. It 

starts off, Fishermen's Lake is right here. The aas | 
gathering system is up in this area. The gathering 
pipes come down to the dehydration plant in here, and | 
following this route down through the Northwest Terri- 
tories to the Yukon Border, through what we call the | 
Yukon Panhandle, crosses into British Columbia right 


here. Beaver River is down here, and then of course, 





from then on it heads -- the gas heads for Fort 


Nelson. 
THE COMMISSIONER: I have been 
to this Pointed Mountain thing. What's that -- that's 
the Fishermen Lake on the right. What's that on the | 
left, with the blue dots surrounding it? : 
A Oh, this is the southern 
end of the Franklin Mountains. Actually the gas wells | 
are up here. THere's one right on the top of Pointed | 
Mountain, and there's one in the valley right down 
below it. | 
THE COMMISSIONER: Yes. | 
A But this is the southern | 
limit of the Franklin Mountains. This red line here is | 
the eastern boundary of the Canadian Cordillera 


Canadian Cordillera being that area of mountains 
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from this point right over to the Pacific Coast, also 
extending from the Arctic down to the international 
border. This is Fort Liard right here, this is the 
Liard River, and this is the Nelson River coming in 
here. The LaBiche River, the Kotaneelee River, those 
-- both originating in this Liard plateau, which is, as | 
I mentioned in my written part, roughly 4,500 feet | 
maximum elevation. A series of high, flat topped mount-, 
ains with wide, rolling valleys, and these rivers all | 


originate in these valleys. 
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d This is the interior 

2 plains, very flat of course. -- much different to the 

3 cordillera to the west. I guess that's all, the next 

4 one please. 

S Okay, let's start in on the 

6 | job, titsel fe seThis+isica, shot showing the clearing 

7 operation. You'll notice certainly they've got right 

8 down in the mineral soil here, the organic is completely, 

9 | Seni ppedy oft. avour Wncndttice the cation <i Witte: not Just | 
10 | a straight bulldozer but it's got -- the only part that | 
pie is protected is the rad the rest is a rake with | 
Li2 tongs down below. It scrapes up the wood and | 
13 | piles it up comme ca. Now this was not all broken | 
14 up by the dozer. The boys here had power saws, larger | 
15 | trees they would take down with the power Saws, and 

16 | saw them up into lengths which the dozer could push 
17 | up. The smaller trees and the rootS were-liftea by the | 
18 bultdozer and pushed up into these piles. 

19 | . The width of the right of 

20 way is approximately 80 feet. You can't see it very 





| 
| 
| 
Zu well but from here over to the other side woulda be | 
pe) approximately 80 feet. | 

| 

{ 





23 Here's the next shot. | 
ae We've actually been burning here. We're looking | 

{ 

ie actually now, we're looking south and you see the see, | 
al ‘is going on. The clearing now is pretty well complete | 
- across here and they're just burning up little bits of | 
ce | rubble. | 
| | Anyhow, these are remnants | 
a of fires, they're still throwing in bits of wood but in | 

| 
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1 most cases the pipeline route, the right-of-way is 
esl pretty well cleared here. 
3 | ni Now, the pipeline route is | 
4 | cleared, we have a bermon this side, you can see the 
3 organic material, although this isn't always like 
| 
6 | that, in some instance, there is still organic was on 
7 top. This is the berm over where they propose to 
8) build the pipeconstruct a trench. That will be pushed | 
9 off by a bulldozer and the pipe trench will be built. | 
10 The idea behind it of course, is to prevent frost | 
11 penetration. leewass very *clodsup.+there and lias far as 
12) watching the thermometer, minus 8 degrees Fahrenheit 
aa was. the warmest it ever got. It was often down to 
14) minus 30 and minus 40, in the morning early. So this | 
15 | was quite necessary, and it was quite effective too. 
16 So they got roughly 80 feet across here and we're 
17} all set for the pipe to come in. 
18 | Okay, now the pipe has come | 
19 in}Sit%s hauled in by truck along this haulage way and 
20 this is why theyneed a nice and smooth. They couldn't 
21 possibly haul heavy pipe unless they had a bulldozer 
22 with every truck. | 
23 Now the pipe is strung along | 
24 the berm, the same shot as the previous one, except | 
a now you've got the pipe sitting on skids here, | 
26 | All night, now, the next step, | 
27 the pipe has been welded, I wasn't too interested in | 
28 the welding, because actually to an engineering 
29 geologist, the welding is just another job, but this | 
Social shows what happened. The pipe has been welded, and it's | 
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a been bent but they still haven't got the trench in, 
2 We're looking -- in this case we're lockingenorthy sand 
3 in all instances the haulage road ee alonge thi siside 
4 to the east side of the route. [It's on skids, we're 
. 5 Still 80 feet, you can see this is the stuff that came 
6 | off, off the right of way was cleared right of way. 
7| Now we've got a ditching 
8 | machine in operation, He's in‘--- that trench 
9 | is roughly five feet, it's roughly 48 inches, they had 
10 three ditching machines and I understand TI was toad, 
11| that one’dug a 38 inch ditch wide, one drilled a 
12 90 and one did a 52. I don't know why they had four, 
13 | but three of different sizes, this is the way it went. 
14] Pipes lying here on skids 
25 ready to go. The ditch is being constructed. There 
nt were three ditching machines working, I think they 
5, had five or six backhoes as well. 
18 Okay, now we're up close. 
19) This is till, there's the frost line right: there, this 
20 is: not in permafrost; there's the frost line. Above the, 
vARG frost line we see the ditching machine has actually 
22 | sheared the pebbles off. All these white spots are 
23 the ends of pebbles, which the machine has actually 
me | taken off. Down here it was not frozen. 
25 | thie a scarbig boulder (that 
26 * fell out, when boulders like that fall out, and there 
27] were a lot of boulders in that till. especially on the 
<8 lower parts of some of the knolls and also on the very 
29 ae When those boulders fell out, the ditching 
ae, machine of course couldn't handle them. They dropped to 
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| 
l the bottom and they had a clam for -- a crane with a 
4 clam. Well actually, it's like an orange peel, four prongs 
| and it would come over and lift the boulders up and | 
4 | drop it in behind the spoil bank, 
5 AiBather@interesting thing here 
6 | is that I was sampling this material ‘and I found that | 
7) unless I got in there within about two hours after 
8 | that material was exposed, I couldn't get a sample 
9 very easily because using my knife, I found out that | 
10 | the freeze back, that is the freezing into the | 
11] soil was’about one inch an hour. So if I wasn't in there | 
12] by about two hours after that was exposed, I had one 
13 | heck of a time digging it out to get a decent sample. | 
14] That was just a little experiment I conducted on my 
15 own. It wasn't anything to do with the theoreticians 
16 | andthe universities. 
17 Now this is anotheyproblem 
18 we faced. Now I was mapping the soil, I was mapping 
19 | on an aerial mosaic which Westcoast Transmission | 
20 very kindly gave me on a scale of a thousand feet to 
21 | the inch and consequently I got dewn into this hole, | 
ee every 300 feet, and examined the material. Now, where | 
s the soil was not frozen, inthe Ver vVarcold axe vyourgot | 
ane this condensation coming off, and I could be within | 
25 | 100 feet, down in the ditch, 100 feet from that machine | 
a | - and I couldn't see it, for the fog. You would come out | 
27| of the hole and you were completely covered with | 
28 | frost. Just your eyes and my moustache and parka 
29 | ane everything else was really cold, But he is now 
20 climbing up there, That's just about the steepest | 
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1| grade that that machine can work, I think in a couple of 
2| instances they actually put a cat on it and deadmanned 
7 the thing, it went, up on the winch of the cat. 

4 EhVS bs actually titr. 

3 This is a sort of drumlinoidal features that we have | 
6) over much of the south part of the route. | 
7 Okay, now there were some 
8 | spots, in between these two ridces, where there was 
7 a small creek or was very wet. They found the ditching | 

10 | machines, they couldn't handle it at all it was too | 
11 SOft, and so they brought in two hoes, and they started | 
12) in fhe middle and they backed up, you can see the line 
13; stakes in here. They would put the stuff on and dig 

14 the trench. In most cases where there was going to 

oy be weights put in and wherever they hit water, they had 
16) weights almost invariably. Of course the ditch had 

17 | to be oh, about five feet wide or six feet: wide in order, 
13) to get the weights down into the hole, on top of the | 
19 pipe. : 
20 | So wherever there was soft | 
21 | spots, they switched to these backhoes, now they had | 
a six all together, and excavated these low spots. | 
Here's a spot, this is not | 
24 | where a creek was but we had -- in this particular | 
25 | instance there was quite an extensive lens of cravel and | 
26 * sand in the till which made water. And as soon as | 
27 the water started to come out of the material, the | 
28) company immediately started, to put in’ ‘weights’ T didn't | 
as always think it was necessary because in most cases | 
30 | those lenses were drained in about two hours. It would | 
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1 only be about two hours and they would be froze up | 
So tight. Whether they were drained or whether the 

3 frost just stopped the water from seeping out, I don't 
i know, but wherever there was wet, they had these 

5 weights in and these are saddle weights with 27 foot 

6 | centres. 

41 Now here's a case, they 

8 | thought they'c try these anchors so as I mentioned in my) 
9 paper, they brought in the truck, this is the truck 

10 | they used later on for looking for permafrost, and 
Tl. extended permafrost and they tried to put these Wenet 
13 into the till, but there was no way. They got down | 
13 | a matter of three or four inches and they just bogged | 
ial down. That till is extremely dense, hard stony and 

Lo there was no way. 

va An interesting thing here, 

17 after all the pipe had been wrapped, cleaned and 

18 wrapped and sitting in the ditch all ready to be buried. 
19] ‘there's a chap standing on it, and I questioned him, | 
20 I asked them est why after all the carefullness of 
211 wraming that pipe and getting it all nicely set up why | 
52 they would stand on it. He said well it was common, 

33 | they did that all the time and that gum rubbers | 
c, wouldn't hurt the wrapping. Well I had to take his 
35 | word for it, but it did seem that after all the care | 
26 | they'd taken, that they would be more careful with the 
P| wrapping. : 
28 | Now this is the only spot | 
23 | where I actually bay an icing where in the till. they | 
30 | had encountered a gravel lens, it weighed the thing down|, 
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it weighed the pipe down, and buried it and yet there 
was sufficient water in that gravel lens to come up 
to the surface akove the pipe and flow out over the 
load. Actually towards the end that was right across 
and they had a grader working here to take the ice 
off. But this is something that has been quite 
common along the Alaska and the highways of the Yukon 
and you can see there is, it's not really open water 
thereahbut g@hustmaghty closeatosit: That is 
actually ground water that has come up through a sand 
and gravel lens, it was quite an extensive lens, it 
was about 400 feet long, and at the time the pipe was 
buried and of course, in one instance, the pipe did 
have ice on it, the trench was partially filled with 
water. | 

Here we are, we're going up 
into the rock. This is a rock slope here that was 
completely excavated by bulldozer, rippers, P-9 cats 
pushed over here, and when the machine, the ditching 
machine started up, there was no way that he was going 
to cut through that rock so they went to the hoes and 
the hoes were taken up there. You see the nice 
stable slope of the bedrock, no trouble there at aay 
but there's just no way that the ditching machine could 
excavate that trench in the bedrock. 

Another spot, now this is 
actually on the north side of the LaBiche River. We've 
left the river, we're going up the north side of the 
mestcne River vatiey. and what we have here, this 


is bedrock here. ‘This is the only other spot they hit 
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bedrock on the line. We have bedrock in here which 
the dozers took out, once again, it wasn't possible to 
tak at out with the -- take it out across the ditch 
so they went to the hoes again, and the backhoe came 
right back along this line to the river, 

Up here, this looks like 
a trenching job but I feel sure they had a hoe in there 
too, because it's not quite regular enough. We had, 
just above the bedrock, we had a gravel terrace, no 
water in it and above the gravel, we had till to the 
top and 7'1ll show you pictures we took two years later. 
There's quite a lot of river erosion and the water 


was surface water erosion along that bluff. 
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1 I took this picture pri- 


fo 


Marily because at one time in the House of Commons, a 


3 | Member got up and questioned the fact that anybody 


4 | needed an 80 foot right-of-way to bury a 20 inch pipe. 

= |l 

>| He couldn't visualize why they would need such a tremend+ 
| ous swath offground to put in a little, teeny weeny pipe..| 


7] Well, it's pretty obvious to me that they have got the 

















8 | berms on each side, and the graders coming by pushing 

4| snow all the time. Then they have the ditch with the 

10 | spoil _ bank on the far side, and then I think you have! 
11] to haver=—= correct me; on this, but theres a minimum 
ea distance from the edge of the trench to where the pipe | 
13, ies Lee hinkse tice cight or jten feet .ecThat!-s the? law: 
lay I don't know where it comes from, but that's the law. 
PY And then we have the welding machines, which of course 
16 | you have got your side boom tractors as well. You 

eT | have your haul road for your pick-ups and what~have-you, 
18 | and then off here on one side in the bush is a bus 
19 | where the men could go and get warm and eat their | 
20) lunches. 
21] So actually 80 feet wasn't too 
22 


big. I know many times I would be driving along there 





23] and I couldn't get by because there was a couple of 

zs welding trucks or something in the way, and you would | 
25 | just have to wait until they moved on. | 
26 | This is a general view of the | 
| job. You see the undulating terrain, about 80 feet 

28 | again, and when the pipe was welded, they left open | 
29 


these here, so the equipment could move back and forth, 


i 


30 | because once that pipe 'was welded, of course, it blocked 
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1 anything from moving from the haul road over onto the | 

2] trench lines. | | 

3 | This is looking now on the north 


4 end of the job. | 














> | This was coming down through 

6 | one of the archaeology sites into Fishermen Lake. Pish- 
7 ermen Lake over here, there was an old former lake 

a basin that cut around and back the other side of Fisher-| 
9 men's Lake, and the emerged beaches were where the 
10 | archaeologists were looking for artifacts, and the day 
iad I took this picture, I had a young archaeologist with 

12] me in my truck. I took him out and I dropped him off 


| 
{i here. He took one look at all that equipment and just 








34 

14} shook his head. He didn't see how he would find any 

15 | artitracts® in that. 

16. But at any rate, they are moving 

17 | down now, and this is the upper beach, afd it's in this 

18 | general area Hefe that they expected to find artifacts. 

19 It always amazed me at this beach, right around the edce 

20 | of thislake, was six miles long, and yet the archaeolo- 

21} gists had"to work in that 80 foot strata. I just | 

ee couldn't see why they couldn't use the other 5.99 miles | 

“3 of beach to find the same stuff. But this is where 

ae they worked. I think it was because it was accessible. 

25 Okay, now we are going through 

26) cor around the edge of Fishermen's Lake, and this is 

27 | a water filled trench. This is the trench in which they 

28) placed the pipe, dnd this was taken out by backhoes. 

29 | There was no way that ditching machines could get in 
es, there because the ground was extremely soft, and the 
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BURNABY 2, B.C. In Chief | 
1 pipe was dropped in there and then the weichts went on 
2 | it. 
3 | ; Coming out from the other end, 
a that last shot was in about here somewhere. Coming out, | 
5 | we are now looking south. Once again, we have got | 
6 | archaeology sites. You can see the bends in the pipe | 
7| gives you some idea how it's coming up. Here are the 
8. weights which they used. They were strung along here | 
9 because the pipe isn't in. 
al If a truck came along with a 
is: load of weights and the pipe was in the ground or in the 
12| ditch, they had a crane that automatically lifted it 
+3 over and dropped it on the pipe, but if the pipe wasn't 
14 | in the ditch, then they were stockpiled along the | 
15) perimeter. | 
is | Well this is just a aeological | 
me shot. We have about two feet of silt over barb clay, | 
18 over till. This was taken up near the dehydration 
4 plant, and actually artifacts that the archaeologists | 
20 were finding were just on the top of the. silt, in the | 
21] organic layer in the silt, and a couple of inches into 
22 the silt. JF tthey didn!t sfand any silt, they didn't 
23 seem to be too interested in looking for artifacts. | 
24 During the final clean-up, | 
25 | we used these fire sleds which I thought were a darn : 
26 | handy rig. A small bulldozer just pulled them | 
nari along. The people here were throwing logs in, what 
28 | they couldn't -- what needed to be sawed up, they just | 
29 threw them in. The bulldozer moving along, the ashes 
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This is all ready for the one to come in here that we 
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| 
1 wasn't pulling the fire sleds, he was off rooting out | 
2 | out debris, the same sort of a blade that he had on the | 
3 | first clean-up, or the first Clearing operation. A | 
4 very handy rig, I don't know why it's -- somebody hasn't! 
2, patented it. These were actually --one of these was | 
6 | made by Westcoast in their shop and someone told me it | 
7] only cost them $300.00, it was all iGae from scrap. 
a | Maybe someone can confirm that, I don't know. But it's 
9 | just three inch pipe welded, and a heavy gauge screen | 
10 | put around it. IT's all the same, they just kept her 
11 | going. | 
2 This is the south end of the 
i3| line. The Beaver River dehydration plant is over here, 
14 | of course the 20 inch line from Pointed Mountain bypassed 
15 | it, came around the end of it. This is the line going 
16 | to Fort Nelson, the 24 inch line. This pipe will be 
17 | hooked up to a valve right there, and that is the piece | 
18 | that will go ihe hereihe thaee soAntedhescht fas not been 
19) yet, . of course it is all wrapped, but it hasn't | 
20 yet been covered. In this instance I was there when | 
any a small, about a D6 cat came along, very carefully push- 
a4 ing this stuff over onto the pipe, very carefully, and 
ed | after he got about a foot of material that he just 
24)  aveheeeina just filled her up. | 
aa Of course this -- I'm sorry. | 
26 | This is the valve,24 inch pipe headed for Fort Nelson. | 
a1 : 
| 


are going to hookup with. 
Now, the week before I took this 


picture, I had with me in my truck, the inspector from 





























Le SOL. 





Bt ea 


yuo phkzoos te asw od (abelet SayEa 
eft no bed ef Jedd ebsid s to axcdt amse ort eee 
4). (aodsetege onixsomstantss sta x0 ,qu-nssfo text? 
s*gesd Vhodemor <4e%St Qaw wORt) 'ndb" 2 Oe ybRale quae 
| esw seal to"enors yilsudoa stew sesdT/” . 3F besnsteq 
i} am Olot encemea Sis Gone Bisd? nt 4udcasuse Vatdban 
qesoa ment eben (Le aew al yOU,00bS made FeooteIad 
.'4)-9ue .wonst @'aob > «,gedF mbites nid SioStic8! SdyamM 
ieotee spusp yvsed 6 bas ,bobLlew eqiqurianttdexAavsane 
reditqed seat yes yomsareds Ife a'TI .2i Bavoxs Jug 
‘; aula BAe Bd rel Dopmees 
| of? tocbas dédoe SATO FelAt! wosic ow en wie jee 
2247 s9ove el Snéilq neisagiydeb rS6vid 2SsvK6se od?” -, Sarr 
beersavd aicsareM botatot ox? oni l sak OS sit/s8x065 F6 
oitoo efit eit at eid? .3£ 20 Bas ond bagors “ames aE 
od IfLtw salq era? ‘somki meat bS oft ,moelsh 310% of 
gxoiy oft @f tone Has ,d¢eds sderd dvlav Box w pestood 
reed sondshet'GE ebiis wi steeeT =? si6H siblop i tie ene 
{nest tb tod \beqdarw bis abese Senses te* .“ytey 
. vow o1isdd esw I sonedent “eidd ‘WE ibaweves ‘need toy 
rau vyilvters> y1sv ,pnols smsa sso 90 8 syods liad | 
| ans »YiluIerso prev .9qia edt oto wevelttise: eidy pai | {es 
| tevut st tent isiztetem td Joo? 6 ea dak aan: | 
of | coqat tod Bolles gent bas snow : 


. 
«noefev t10F 10d Sobssd esta Hand 
| ip pads siod at omos oF eno 4 


Or es 
Ur 







rte 

















10419 








copes Wbbaaparbt LTD. EwBe Owen 
in Chie£ 
| 
1 the National Energy Board, and I was to take him along | 
24 the line, and the first thing that he said, “Let's | 
3 start at the downstream line and work up", so we drove | 
a in here and he said -- looked at this thing and | 
3 expletive deleted, he said, "Let's get out of here". | 
6 | I said "What's wrong?" He said, "Well", he said, "You | 
7| don't see anything wrong"? I said "No sir, I see | 
2) nothing wrong". He says "There's no cap on the end of | 
9 that pipe, and I said “Well that's right, should there | 
19) be one?", and he said, "There certainly should", so we 
11} checked later, and evidently what had happened, West- 
oe) coast had come in and taken the cap off, in order to 
13 see if the threads or whatever it is they use on the | 
| 
sal end of it was going to be okay for welding, and then | 
15 | they had forgotten to put it back on. | 
16 | Thelfunnynpartrofertiwasbathat | 
17 | the great big wheel that goes around that valve, 70 | 
18 | epenthalit Up was inmpthesbackcofrmyetrucks,, L didn't | 
19 | know it until I gottback hthatvwnight. bBute«ethis: iis:sone 
sl of these things that happen, | 
21 Now, here's a permafrost ae 
at This is the area just north of the Kotaneelee about a | 
23 mile. We had an old glacial lake that extended in here,| 
| and went back out the other side, and then went around 
oy that ridge in the Pointed Mountain, and evidently they 
sa ran out of weights because there are spots here where | 
27 | the pipe is still exposed, and there's no weights on | 
mel its ‘This. drill ‘over here is actually drilling to deter- 
29 | Mine the extent of the permafrost. That was part of | 
30 
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In Chief | 
| 
1 the agreement that Westcoast was to determine the extent 
| 
2 | of all permafrost they encountered along the right-of- | 
3} way, so this drill was brought in and we would find the | 
, 4 permafrost along here and he would drill out on the 
a other side, and I spent quite a lot of time watching it | 
6 to make sure that I could see the permafrost. | 
7 | A close-up of the drill, just | 
7 a power auger. They would get down there, oh they would 
94 get down quite fast, but he could put down a 30 foot | 
10 | hole in an hour, and we were able to get the limits of | 
11 the permafrost fairly accurately. 
Le) In this case we are in the | 
13 permafrost, and this is once again in that area I had in 
14 | a previousshot. This ditching ete had been working, 
ea and he had about 200 feet, he was in the permafrost for | 
16 | about 200 feet. It was a silty sand, extremely hard, 
17 and I talked to the operator and he said ‘there's no 
18 ; way that I can keep that machine down to grade". | 
19 | He pulled off before he moved on, he replaced ali | 
20 | his teeth. He is starting to do that now, and you can | 
21 see little bits of ice through here, and I'll show you | 
| 
22 | a picture or a close-up after it, but that machine, | 
23 there was just no way that he could handle that parti- | 
24 cular type of material when it was frozen. | 
mri Okay, here's a shot, a better | 
- one. Actually these white spots are lenses of ice in | 
a the silt, in the sand, and yet that is the active layer.| 
mk Now I'ma practical field man, I don't know why we aet | 
7a ice like that in the active layer, but down here we : 
Rome | don't seem to get it, but this was really frozen. You | 
| | 
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could take a pick and whack that like all heck and there| 
was no way that you could get more than just little 
chunks out of it, ‘and anyhow, that's the sort of stuff 


that he ended up in. 
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Okay, now in some 


spots, the berm they put over the ditch excavation 


wasn't too effective and the frost penetration was 
quite severe so they had to use a ripper. This is a 
D-9 cat, there's a ripper on the back and it looks 


like an 8 pushing and we have extreme difficulty 


mveven getting that tooth started. In this particular 


instance, he was trying to get it down in, had 


difficulty, that hoe came up, he put the blade down 


and a bucket and a hoe down there he pushed. he couldn' 


make it go, and the hoe went back and he 


hammered it I never saw it happen before, 


but he actually got that thing started. I was standing 


over here with the supervisor, and the supervisor said 


to me, something's got to go and we had this cat 
pulling this and pushing and finally it broke and the 
tooth didn't break, the soil broke and he was away. 
this“was the*»sort of *stufiehe @ot antoycootThat's 
permanebly frozen sandy Silt and you can see it. It 
doesn't come out loosly, it comes out in 
slabs and of course this was all weighed. They put 
weights in all the way along there, But, that's the 
sort of stuff they had the trouble with. 

Permafrost, This is perma- 
frost and till actually, and the ditching machine 
had started and once again, they had to quit, but you 
can see the teeth marks here. You can see the ice, 
and down at the bottom, actually it's just this ice 


carries right down the bottom, I was taking a picture 


looking down because it was quite dark and hard to get 
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1 a decent picture. ! 
2 This is another -- that | 
3 shovel is roughly 18 inches, that's a chunk of mass | 
4 mass pof Luee im the tiller Now, ox hopeyou remember this | 
PS) picture because I'm going to show you later what happened 
°| two years from now at this very spot. or within about | 
7 BESeres feet. | 
i THE COMMISSIONER: Well, 
9 excuse m¢ where is this, this is in the ditch? | 
10 | A Thais is tmcthe ditch, 
12 @) How far below the | 
13 surface of the ditch are we? : 
14 A This is one of these | 
iS spots in the permafrost where they actually went down | 
aed and tried to take out as much of the ice as theys cowl.d:. | 
17 Now, as I understand it, the Westcoast job; I can be | 
18 | corrected on this, was to take out as much ice as they | 
19 could from the ditch, depending on the equipment | 
20 available. Now, a quarter yard back, and we'll reach | 
21 down about 13 feet, vertically, but there's no way | 
22 that a backhoe can go down and hit that ice, because | 
23 he has nothing to work with, he has to have some movement 
24 This was about eight feet down, this particular 
25 instance down here and the surface is up here, so I 
26 .would say roughly there would be from four to seven | 
27 feet, that was -- | 
28 | This is the LaBiche’ Crossing | 
29 canes looking down, two drag lines start in the middle, | 
30 








work back towards the side. the river is flowing from 
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i right to left, the spoil bank is on this side. The 
2] pipe is strung but not welded, of course, the river 
| crossings were constructed, ahead of the’main»ditch, 
‘| so the berm is still over the pipeline right of way. 
5 And the pipeline -- where the trench would be dug, 
a Up closer, actually there's 
7 | the pipes being welded and pre-tested, and to be put 
8 in here. The drag lines are pretty well amost finished 
9 now, the spoil bank is over here. That spoil bank 
ral acted as a dam and diverted the water around in the edge 
al in this particular one. 
a 4 This is the Kotaneelee 
- Crossing; Not taken from there but taken from the 
14 toprof (theablutf., There®™s*the ditch that hasbeen 
a built, there's the access road, the right of way here 
re and the right of way coming up this way. Notice the 
17 | terrifte slides invhereéy* I<neéver got a chance to’ get 
a8 Mpstandstake tarlookcat “that , “but “totme , \it looks’ Like 
| bedrock but there was certainly no bedrock in this 
" excavation through here. 
21 Here we are. we're hauling the 
22| pipe through the Kotaneelee, it's wrapped, laaged alread 
aa to go, and there"s av‘cat onthe other side, he’s pulling) 
“a4 it through, it just goes right down through the trench, 
25 | which was previously dug and end up, we have an end 
26 | “that's coming out of here, tie it onto that end, and 
an) it will be welded, It's just being walked along through! 
sd the river. 
a This is looking the other 
os way. The cat actually got a bit ahead of the side booms 








| 
| 
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here but he's pulling the pipe this way. And the side 
booms are just walking the pipe right across the river. 
This 2s the concrete. “This 
is what I thought was horrible. All these chunks of 
silt and what not were all thrown in, first of alla 
gravel bar, a front end loader pushed it up, the con- 
tractor had steam jets, to keep it more or less -- 
YOU Can, t hear me? — tit yell.| 
Okay, this is material taken 
GUE OF a) sane Dal, Ol a Gravel"bar“in the” Lapiche “River! 
for which the concrete aggregate was obtained for 
making the concrete weights. And these are -- it's just, 
pit Funevyou might Say stuff, clods Of silt,’frozen-; | 
"Organic. material, all sorts of Gebris in it and After 
it was stockpiled, it was hauled over here, kept more 
or less unconsolidated by steam jets, it was all over 
here, dumped through that grizzley into the hopper 
which and where: the cement was added, up that belt 
into a,little mix truck, the little mix truck would 
move over to the forms which were just off to the right 
Or the“ picture and fi11l° the forms. It wasn” t exactly 
the best way of making concrete, by any means. Later 
on they found that they brought in material from Fort 
Nelson which was better actually but it wasn't a very | 
good system. | 
This is what I mean. | 
These are =="I°had”-one comment, one’ chap said the"onily 
thing holding that together is the frost. Well it's 
not quite that bad, These are shadow weights and if 


there had been any sort of compaction, if they had had 
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somebody up when that stuff was dumped into the form with 
| 
a two by four, you just pushed it down, it would have 


i 


worked a lot better: But, at any rate, it wasn't good 


‘ | 


and this was the original material they were using. 


Now a funny thing, from what I can make out, there was 





no effort made by Westcoast to find any good granual 


4 aggregate before the job was started. Maybe they did 




















8 | but I couldn't find out. I talked to the contractor | 
ue who was making these weights and he told me that he | 
10 was the one who decided to build his little plant eneeen 
uae primarily because it was roughly halfway along the | 
ee job and he could haul both ways. It would be cheaper | 
13] to make a road on the job than off in some pit somewhere! 
14 / else. : 
15 These are river weights, the 
tel Same problem. Frost forming in. the gutter. And a lot | 
ney | of them are rejected, but I'll show the next one. In order : 
18 to overcome it the contractor, the sub contractor. he | 
19 | actually put the forms in polyethelene sheeting, put | 
20 salimander heaters at each end, and kept it relatively | 
oh warm for three or four days until the concrete at least | 
22 | partially cured, ee wasn't for that there was no : 
23 way in my mind, those weights could have lasted. I oS, 
24 | think that concrete had any durability whatsoever. | 
25 | Now here we are up in the 

26 | . gathering system. This is one of the rights-of-way for 
27 the gathering system. That was entirely hand cleared. 

28 There was no machinery in there whatsoever. All these | 
29 | logs, all those logs are cut by chain saw, they're pilee 
30 up and they're burned. Just by straight manpower. 
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In Chief 


The same sort of thing, they 
are all sawed up, ready to be burned. You see there is 


no sign of equipment whatsoever. 


Okay. Now we are up on the top) 


of Pointed Mountain, looking down from that one well on 
top, and this is what the right-of-way looked like just 
after they started to clear it. The pipe is buried in 
this. The weil is just behind us here and down over 


the hill. The next one, please. 


Just over the brow of the hill, 


e 


you see this is the sort of material, it wasn't very 
good. “To me It was it’ was a pretty ‘qood »set*up 
Te Bs al Bg ae Ba bs 


Now coming down on the bottom, 


\ 
} 


\ 
| 
| 
| 
| 
| 


we're coming across that low, flat area near Fishermen's, 


Lake where there is discontinuous permafrost, inter- 
mittent permafrost, and in this case they drill these 
pile of holes down, drill these timbers into the pilot 
holes, and next one please. 

They shear the timbers off, 
put the cradles on it, weld the pipe and drop the pipe 
on top of the cradles and then they had a little clamp 
which they put over there. That's the way they do it. 
Okay, now let's get on to terrain damage. 

This is my favourite, I like 
this sort of thing. This is probably -- this is a qood 
shot of what the normal Westcoast Pointed Mountain line 
looks like. I think that's darn good, the revegetation 
is taken up, you get a small, very small subsidance 


trench over the pipe. ‘The pipe is right beneath here. 
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It's 80 feet wide, there's no debris, good grass growth,, 
everything looks fine. Let's have the next one. 
| However, in some instances we 
start getting a little deeper subsidence trench, surface 
water starts to drain in. NExt one. 
It starts to get a bit deeper, 


there's been a little stream fiowing along here. Now 


we have reached a point where this breaker which was 


constructed to divert water away from the pipeline, has 
: : ; 
now -~- the bottom of the breaker is lower than the pipe-| 
, | 


line or this trench, so the breaker is now carrying 


water in, instead of out. In other words, instead of 


diverting water onto the sides of the right-of-way, 
the breaker is now bringing water into the pipeline, 
so that increases the amount of surface water erosion. 
The next one. 

We are getting more now. Fere 
we are, there is actually a little stream flowing along. 


This .is.still right over the pipe, right over the pipe. 


Same thing, my shovel there. 
We are down now, it's getting pretty deep, heading for 
a creek right in there. Okay. 


| 
Here's what it looks like, we | 
are getting down close to the creeek. The pipe is some- 
where underneath there. Next one. | 
Here we are, we are not too far 
| 
from the creek, it's roughly five feet, this is right 


over the pipe. Let's have the next one. 


There you are, there’s the 


pipe, and that’s the way it goes. You will find that 
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ze in two or three places, where according to the permit 

| that Westcoast has, they're supposed to keep that pipe | 
3 | covered at all times. Okay, let's go on to the next 
4) one. ! 
5 Here's a stream, now another | 
6 | thing they were supposed to do, they were supposed to 


channel these streams, keep them in proper shape. This 


8 | stream comes across to here, this is the right-of-way, | 
9° looks good up there. Here's the stream comes across | 
cal, here, cuts across the pipe, comes hack and follows Sonat 

; | 
11y it. . That stream was never channelled, no way. Okay, 


2 next one. | 
3 Here's another stream, the 

14 | same idea. The young lady is standing, the pipe is 
5 | actually coming through here, like that, and you can't 
i) ghoul I can't tell you whether the company has 
records of the pipe depth, the width they bury the pipe 
18 | beneath each stream, but: Lséotldmst tél eyourthat. I 
smi would assume it's around between five or six feet, but 


20} that creek is following right across the pipeline, and 





| thente Vsebeen) no®-— si vdon't think there ‘was any effort | 
| reably "to channel that thing. | 
Okay, next one. Here's 
| another one. It was slightly channelled, but it started) 
toerunewild. ‘There's the pipeline berm, the pipe is | 


ae down in here somewhere. Now what intrigues me is I'll 





show you the next one, is the fact that this is a 
28 | Stream that's been channelled, but the channel wasn't | 
li big enough. You can see how the water, the boulders 


have gone way up over here. Well, I would like to have 
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somebody tell me what happens if one of these boulders 
hits the wrapping on the pipe. The pipe is just down 
in here somewhere, not too deep, and that stream is way | 
up, at least 50, 75 feet away from the -- I mean that's | 
a terrific flood, but it was recognized definitely when | 
they put the pipeline in that that stream had to be 
channelled, but it wasn't by any means wide enough. 

Okay. Well this is another spot 
where the pipe was exposed by a stream, and it was 
.exposed sufficiently big that the pipe was actually 


acting as a dam for debris which the stream has -- is 


flowing. This log evidently came down somewhere, I'm 





not sure from where,but the stream is flowina that way, 
and here we got the pipe and you can see the material 
flowing --piled right up against it. I've got another 
shot from a different angle on that one. Okay. 
Not a very good one, but there it is again. 

The stream is flowing, and 
that material is just piled up against the pipe. Okay. 

Now, this is the famous pipe 
that rose in the ditch at Pointed Mountain. I didnt 
take this picture. It was taken by one of the Indian 
Affairs' people and they gave it to me with great glee, | 

{ 

so I am producing it tc give you some idea what 
happened. Evidently something went wrong, as I under- 
stand it, with the pressure -- not thepressure, but | 
the temperature of the gas in that pipe, and it caused 
it to expand and rise. 

Now, I may be incorrect on 


this, I don't know, but when Dr. Williams was talking a 
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sion and contraction is of a pipe that size, or any 


In Chief 


while ago, he mentioned -- he was talking about one- 


eheusanacmeomransinch rise or fallin the pipe. That 


z 


thing has come up about five feet, and that's just | 
| 


another pipe, I mean no one seems to worry about it too | 


much. 


Some pipeline engineer, I 





would Miike Stee talk to, to find out just what the ‘expan- | 
| 
| 
size, with changes in temperature. If the gas is going | 
through at a certain temperature range, perhaps or 

within a very certain minimum temperature range, suppose 
something happens to the units that are keeping it down, 


keeping the temperature down, suppose it doesn't -- 





they are no longer down. What happens? I know that 

the pipe, if it gets hotter, the gas gets hotter, it's | 
going -- the pipe is going to expand, and this is | 
evidently what happened here. And of eemeees as it 
rose, these Saddiles’ saddleweights which were put on, | 
and as far as I can find out, now I wasn't there at the | 
time, I didn't see them, but I talked to the chap who 
supervised the putting in of these weights. 


He said that when the weichts 


wereput on that pipe, he couldn't see the pipe, and I | 


asked him how he knew they were centred and he said 
"I don't, I don't know whether they are centred on that 


or not", so anyhow there is only one weight left, and | 





the pipe was exposed. Okay, let's go on to the next 
one. : | 
Here's what Westcoast has 


done. They have built a berm over that exposed pipe, 
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In Chief 


and it's completely covered now, it's weighed down. I | 
don't know whether they put any weights on it, I doubt | 
very much if they put any more weights on it. That | 
berm was effective as a temporary measure, but look Betel 
The berm has caused surface water to dam up here, and | 
it is commencing to break through into here. I'il bet 
if I went back now,that would be just a creek flowing 
across there and the pipe would start working up again. 
That's my guess, now I haven't done that. Okay? 

, Now, we're in the permafrost. 
This is -- remember that picture I showed you of the 
big chunk of ice, that big ice lens, big mass of ice, 


this is it, right there, same spot, so that ice evi- 





dently has melted and we have got some collapse right 
in that particular spot. Evidently there was more ice 
in here, I didn't see any, but there's been other | 
collapse along here. This was all a permafrost area in! 
the -t2115 and enlie right here is where that piece of 
ice,that mass of ice about two by four feet. That's 


where it existed. Okay. 


More thermokarst and till, 


| 
| 
this is another permafrost area and you can see that | 
there is a little bit of a creek flowing along here, | 
and certainly we found, and I'll show it to you, some 

of the ice segradations, the small ice lenses in the 


till, and this is the sort of stuff that happens after 


the ice starts to melt. Okay. 


This is another spot where we 


have some thermokarst, just minor thermokarst here, 


but this was another permafrost in till area, two years 
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apo hee i aa ene ee 
a after the pipe was laid. 
2) Another spot, I don't know 
3 | exactly what happened here, but we are now in the same 
4 Situation. We have got thermokarst of some sort occur- 
5 ring in the permafrost and till. 
6 | Now, at the edges of each one 
"| of the permafrost areas, there was a sign. This sign 
8 says "Permafrost", this is one end; at the other end 
9 | there's another. I don't know who put the signs up but 
aa they are extremely handy, and they are right on, they 
11} are right on what I have in my notebook as the edges 
12] of these various permafrost areas. 
13 Over here 200 feet. A recent 
J seismic line came right out to the permafrost. There’, 
15 no reason, I don't see why, with that sign there identi- 
16 | fying where the permafrost area is, why that seismic 
a couldn't have come over here and kept out of it, because 
e by coming through the permafrost, you could see the 
19 | degradation starting on the seismic line. Okay. 
20 | 
| 
ree 
ez 
a8 
24 
25 | 
26 | 
\| 
27 | 
28 | , 
29 | 
30 | 
} 
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| 
H | 
i This is a cut in lacustrine 


| 
| 


| and silty sand, roughly one mile back from the Kotaneelee, 


fo 





3} the famous Kotaneélee bluff, and we walked this line, 


4 | we spent three days and walked it because I thought the 























cB only way to get a good feel of it would be to walk it 
é| and examine every little detail. 
7| Looking at it from here, yn 
| | 
8 at this thing we were coming from right to left, I thoucht 
7 well it looks like Westcoast or somebody has been through 
10 | here, trying to do a little maintenance job and there's 
11 been Bee sliding here and they sort of pushed that | 
12 | toe off. Well that's fine except as soon as they put it 
13 | off, then of course more will slide gown, It would be 
14 | better if they left it, because the pipe is away over | 
15 | here and the integrity of the pipe is okay. | 
16 | However, let's have the next | 
17) one. I go down to the bottom and looked up, this is the 
18 | same shot from the other end. My humble opinion, that | 
eT wasn't caused by the company. There's just no way. 
200 I mean, that to my mind and I'll argue, that that is | 
21 seismic. That's the cat train that's come down here | 
22 with a cat and his sleighs and he's come across here. 
23 | But you notice how, whatever it is, whether it's West- | 
24 | coast or the seismic, it's not a very good spot to be. 
25 | Do you notice the breakers? 
264° This was cut here and pushed over here with a cat, this 
27| is all fill in here. This is all fill right in here. | 
28) Now the breakers have carried over and dropped it over | 
23 | the dde of the fill, look at the erosion along the side | 
30 | of the fill, so those breakers are effective, they are | 
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E.B. Owen 
In Chief | 
J really working. They are working too well, because | 
et they are starting to take out this, and of course there's 
3/ a little creek along the bottom here and there is some | 
4) Sliding in there too. 
5 | This is Vea in the bedrock, | 
6 | taken and excavated by bulldozer, and certainly it's a | 
7| good stable cut, there would be no trouble. I apologize) 
3 for the picture, but I think it was the last one on ae 
9 | rolimandsit didnt turn) out toomwell; but it's’ just 
10 | straight crustaceous sandstone and silt stone, shale and| 
11] it came out very well. Okay. | 
12 | Here is the Kotaneelee bluff, 
13] the famous Kotaneelee bluff, from fhe air as we approached 
M4 it from the chopper. This is the pipeline here, we are | 
15 | looking south, we are just about over the Kotaneelee 
16 | River with the chopper. There's the pipeline here, you | 
17 | can see faint lines of the breakers This is a very 
18 | deep ditch along the edge of this cut slope on the east 
19 | side of the bluff. Okay. | 
20 | Wait a minute, go back, will | 
21 you Al for just a minute please? No, keep going back. | 
22 Yes. | 
23 || You will notice this -- one | 
ae thing I can't understand, and why they didn't -- why 
25 | Westcoast Oil Company didn't trim that down there 
26 | because actually you come up here, you come up and then | 
27| come down, and to me, I can't really see. There is 
23 almost a knob there, and when they came down over the | 
29 | top, they had about six feet of silty sand and then they 
0 | 
| 
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ALLWEST REPORTING L170. E. B. Owen 
BURNABY 2, B.C. In Chief 
1 ran into about four feet of a fine gravel, which made a 


to 


lot of water,and as the ditching machine came down this 
slope, it was very steep and so they had a deadman, they 
had a cat up here and he came down on the cat, I mean 


he was winching his way down to dig, and as the ditcher 





| machine passed over that gravel, the water started to 





follow it down. I remember looking at it and thinking, 
my goodness, what's going to happen here, but actually 
I went back on the other side and that was just a knob, 
and there was no spot that that water could come fron, 


| and it drained out in two or three hours. That little 


ae gravel was drained dry, but I just can't 


f figure out why they didn't -- if they had come down 
there a little deeper, that would have cut that grade 
down. 

Now a little bit closer. You 


! can see the breakers taking the water away from the 


8 | pipeline which is buried here. Breakers coming over 





7 | here, carrying water which creates quite a big trench 





right in there. 


| 
| 
| | 
| We are looking down now. 
| Pipeline over here,breakers carrying water from the 
| pipeline. The sand bag breakers in this case, over 
| to this gulley, which is eroded along the edge of that 
cut slope on the east side. 

Here's a shot of the cut slope 
I'm looking at, it's about -- that's that ditch which 


| 
| 
has been eroded by surface water, and it's about five 
| 
| 


feet deep in here. Yoycan see the breaker carrying the 





i water in, and I don't know, I think I explained that. 









mks ; hae 4 enttooLr rsadmameai J web tf waltod 
; 7 es 
i r figs d i « Os Tmcasn o> “36 8 4 Oise sf 76fiw ,2eenhooo vii 8 
a 
A . 7) 
~ aor & dew gs gers bes sbie yadsto od? ro 4nad acaew I a: 
_ 
mor oc Oligo tasaw stadt tedd Joge on esw sredd bas OL 
: 7 
5 it ; Jom sats xo ows ee. 39 haniearb 41 bate 824 ' ot . 







wt | “ae E 
tein? al 









> li 7 i i 
b a dokdw ,levarp ok? 6 to daskewo} toada sat am Bes 


| | ; 


ett avob omen solriosm painsvéb eofd files baaizedue/de “— 



















yods .menbseb 5 Bsd. veds de-bas qaeta yisv Faw #2 ysqoiz 
tT \789 ent a0 nwob emso of Bas sied gu geo @ bed 
| TMOste ont es Sas .PhB og giwok vew ei onireanhw 25” edd 


i? »favete vac? sers bageaq Saidosm 


f 
i .vxb heglex5 esw ‘ leveztp tL 
£ 


'mhib yed? ydw Jue sink? 












-frwod. 
oy wo f 
: 
? ist 2usissad off eee nas | 
; 109 BYSotse1a -Yrod bogized si cdotdw ant Leqin 
9 1 8 Sjivp sejsexs. doidw tetew pobysiss yeied 
~> 
-979d2 nl Sripis ra 05 
i 
WOM Mwoo patNtool sis aw | : = 
3 mowzk z1923sw pniyries sisdsexdisten save snitegia’ Piss 


2 


*9VO ,8260 affy at eietsoxd pad base edt -ontiogkg | oe 
Js%7. 10 apbe. sit pnols bhabors et doaidw..yotiup etna od a 
ebte teso.sft ao sqole 

2q0.% jun eft Yo tone 2 e' sist ort ; a 
fotiiw dogth tant a'tedd -— suods BID» yt. 
my? tueds, 2'32 Bas .t936w eomtsua ya b bebor 


+ entysis seers e928 msouoY, 


is "» ace 






10436 


ALLWEST REPORTING L-TD. 














BURNABY 2, B.C. E. B. Owen 
In Chief | 
1 I think Westcoast plan on doing that. I understand 
2| that actually the company has been doing some Pon oe 
3] ation work in there this summer. I'm not sure just what, 
4| they have done, but I understand they are working on it.! 
>| This is guite a serious thing, 
6 because as that ditch keeps eroding, the slope comes in. 
7| More material falls down, and it's eroded out, more | 
3 | material erodes out, and naturally there's no stop to it) 
9 | until they can somehow control that surface water eros- 
10 | ion. 
11] Okay, now we're at the Kot- 
ll aneelee channel switch from the main channel over here, 
13, where the pipe was really buried beneath the water. | 
14] It's switched over to here, exposed the pipe, so West- | 
i | 
15 | coast went in and they bulldozed gravel off the stream 
16 | bed, put a big berm over the exposed pipe. The pipe is | 
17 buried beneath there now. | | 
is | ; A shot upstream showing the 


same thing. Their dozers actually went in, pushed off 


| 
| 
| 
| 
under | 








20 | through that bar/ the water, up onto the berm. Now, 
21 in my report I questioned how the heck the Department 
22] of Environment or Fisheries people could permit a thing 
oo like that, because I spent almost two years on these 
al gravel contracts. We were looking for gravel from ES 
25 | son to Inuvik and Tuk, and there were numerous contracts 
26 | out, and one stipulation we had in our consultants who | 
2 | were looking for the granular material, "Don't go near | 
y the river. We Won't accept any material that you are | 
ae going to take out of a gravel bar on the river". This | 
_ 3°) was the background of our whole end of things | 
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. and here I come on this job and what do I find. I find | 


fo 


/ that actually not only have they taken stuff from the 























3 river, but they haven't even loaded it, they have just | 
1 pushed it through. Just think of the silt that has gone, 
5 | downstream, but this -- and I don't know how they got | 
6 around it. I really don't know, actually I just reported 
7 | to Indian Affairs what I saw, and I don't know what's 
2 going to happen, if anything. | 
9 Okay, now we're looking south | 
10 from the south, and that's the LaBiche River here. This| 
11) is the south channel of the LaBiche, it actually curves 
12 | around lake this. The river) is«flowingsafrom )right.to 
13 | left, and the pipeline is actually coming right through | 
14 | here. | 
1 
tS) Now, when they dug the trench | 
16 | across here, the spoil bank was on this side. [It : 
17; acted as a dam, and the water started to back up and | 
18 | come through here. I know one night I got stuck in | 
23 there, I had to get pulled out by a bulldozer, but they 
20 | had guite a deep -- the bulldozer actually opened up 
21] that channel, which was wise, in order to release the 
22 pressure on here. 
7] Now, the Fisheries people were | 
le in there, and I got this through one of the chaps work- | 
25 | ing with Dr. Fyles' and they took some samples of the | 
ae water for silt content. This was while the job was a 
i 
a | They took samples of the water right close to the ditch, 
28 | and they took samples all the way down roughly a mile | 
ony or so downstream, and they found that there was actually 
30] no silt in the water directly here, but once they got | 
| 
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down below where that channel come back in, they had 


























extremely high silt content: . I wasn't personally in- 





volved in that, but a chap phoned me up and asked me 


how that could happen, that they got a mile or half 


| 
| 
a mile downstream, they could get very high silt contents 
where here, right up against the dyke or the ditch, 

they got none. 

Well this water was stagnant, 
it wasn't flowing. Over here they had a cat open that 
up, there's no doubt that that's why their high silt 
contents were further downstream. 

Well could I have just that 
last one back please? The south side of the La Biche 
River Valley is not really a wall, it just sort of 
turns up. The LaBiche itself was a glacial fluvial 
channel, and the alluvium goes back to about here, the 
alluvium from the river, but from then ae we have got 
sand and gravel for about a mile. 

There are two terraces in here,,| 
on the -- between the upper and the middle terrace, 
between the two terraces actually, there's an air strip 
right in here. That air strip was abandoned, it wasn't 


used while I was there, but there's one thing I wondered 





about is why, when Westcoast was building their pipeline} 
through here, why they put a chopper pad in the bush 


over on this side and when they had that entire air 


Strip over here. 


3 They came up -~- it was a long 


one, about 2,000 feet, and yet they went in this bush 


and over here and built a chopper pad. I couldn't figure 
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In Chief 
that out because actually it wasn't in the permit. 
mean, theoretically they shouldn't ever do a thing 


like that. 
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| 
| 
1 This is at the south 
: channel of the LaBische where the dozer pushed it | 
3 | out. There's not much left there now. It's just a 
4 pretty littlerspotsto go fishing | 
) Now this is the north wall 
6 | of- the*".aBiche Valley: | 
7) THE COMMISSIONER: THis is | 
8 what? | 
9 A The north wall of the ! 
ia LaBiche Valley. | 
LL ; Q Oh yes. | 
12) A Westcoast have contenacten 
13 | a dike across here, in order to stop surface water : 
14) erosion coming down along in here. We've got bedrock | 
a along in here, a little bit of gravel and the rest is | 
16) ill. | 
17 | Looking down the’ other way, | 
18 | this is the dike, they opened up a small borrow pit | 
19) over ta our left, pushed the material over and stopped | 
20 erosion on this terrain over here, which was -- and 
21] you can also see some sloughing along the slope as you | 
22 look down. There's the pipeline going off to the kiver.| 
a There's the borrow pit that | 
24 | Westcoast opened up to make the material over the top 
25, of the bluff. The shoo fly, that is the detour, that's | 
26 | “the detour coming out here, came across, up around and | 
7 onto the right-of-way. 
sl This is a section and a halfof 
29 | pipe. I think it's probably 20 inch, I didn't measure : 
__ 30) it, but this is the pipe that Westcoast planned on | 
| 
| 
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1 using in their rehabilitation efforts. I don’t know 
e exactly what they planned on doing with it. I never | 
3 | Saw it installed but all along the job, there were | 
4 two or three sections of this stuff. Fvidently they 
> | were going to backfill some of these water eroded gulleyb 
6 and then after they had got them filled they were going : 
7| to put the pipe on top of the fill. This, I assume 
2 TS Going to vac but really I don't know. | 
2 | Now into some of our 
amy dosh friends. This is a cross-over. The seismic | 
vag built that to go from one side of the right of way to | 
12 the other. We counted nine of these things, checking 
13 | with the Fort Liard people, the RMO at Fort Liard, he 
14 | only knew of three. It's made of material which they 
15] excavated off from the side of the right of way, they 
16 | cut some logs. made a corduroy, put more material on 
17 | it, and moved across, the pipe itself would be quite | 
| 
13 Procvectued butvasetar as coulda find out, after writing | 
ll my report, there was no permission given for any of these 
20 | by che -- py Indian Attairs and also talking to 
21| Westcoast people, they didn't seem to know just who | 
22 | was responsible for the integrity of the pipe, when 
23] people like this were allowed to work on it. The | 
24 | seismic people went along the right of way, they went 
25 across the right of way and let's have the next one, 
“oi ; And they dug borrow pits | 
27 | along the edge of the right of way, this was one they | 
28 | used to get material to build a cross over. | 
afl Here's another one, They | 
_ 30] actually came out offthe bush, the dozers pushed the | 
| 
| 
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. stuff out and pulled it up along the side, 


F.B. Owen | 


material up over the pipe and they just moved right 
across. They didn't even corduroy this one. Well they 


flew in a few logs but it didn't look like much of a 


job, | 
Here's a stream right on the : 
right-of-way which somebody blocked and never bothered 
to open up. Certainly it wasn't the company, that was 
seismic for sure. | 
Herw'’s the prize one here, 
In this particular instance, somebody and this is the 
pipeline’is about here, we're looking south so the 
haul road would be along here, someone and it happened | 
after the frost had gone out of the ground, or previous | 
to freeze up, had come down along here, got over, there 
was a creek in here, they corduroyed that wet spot, | 
dammed up the creek and then they came back down the 
right of way. The creek was never opened up. Certainly) 
that wasn't done by the company because we were never : 
in there at the time of the -- where there was no 
frost, when it Gas open like that, but you can see 
what happened. That creek is flowing that way. This is 
all the result of --the pipe lays underneath that. 
Another example, this is 
more of our seismic friends. This is along one side 


of the right-of-way, and somehow they've rooted that 


This is what it looks like 


| 
| 
| 
| 
| 
| 
| 
| 
| 


where they haven't heen. This is what happened after 


the fire sled had been through. 


Some of these trees have fallen in and they certainly 


| 
: | 
| 






























SapOE 


tdphs’ bevom tart vod a ae 
vert! {few eno |afsis youub309 maya, atabs "a tay 


s *o nde aXlii Aool ieee tt aud pa ee bis 
- i“ «dof 


fet 


sit ao titelt masate £6 ‘oseH ae 
miattod isven Sas Detpoid ybodsnina Aside rere 
26W Pacts ,vasgmoo ed F* asaw di yinissx99 qu fog oF +t 
exude 103 otmeisa 

.9484 aad oxiiag ai? een ihe 
m2 #2 ard? Bas ybodenoe ,safszant asiuolt1aq etfs nt } Af 
nt? o@ dguoe pridonl ssw ,sied guods ef-aniieqgig on 
Serieqaa? Jf bus. eanosmoa , ste prota od blero beox tua fer 
auotvexa 19 ,dnvotp ads 3o tuo snog bel Jeoxl edt taxis, (hee 
eieiiF ,x8voO Jop ,e19d pnols mwob aon had \quv sxsox2 oF 
foqes jew ted? bsyotubies Yodtd? ,eted nit fea & Baw rad 
243 nwoh asd omen yedd dadt bas ASsto sd qu bemmsb. 4 9 
fingks7s> qu Bensqo teVad asw Aver SAT YS" 30 sdoiz tz 

ISVS a¥ow Sw seusosd yasqmos efit ya enob 3’ pasw Jed? 


oO: Row etait stadw -- odd to Smid edt Je Stadt ot | 
| 5 9 


BI 

a | 
2o2 as> Woy wud ,ten? eALl geqo gey +k, aedw (7aond os 4 
a) eldT .vew Jeaz pniwol? afi xgsi1D IsadT -Sansaqsd + Saris | qc 
| Jat? dtasnasiap eyes! egqig odd-- 30 3iveex afit iis ss 


2f eins oh ares ror . FA 7 
_— é A e - 


| 65ie 9n0 nants el eid® .ebneiz? simekee 3090. 39 80m 
| tant batoox sv'yors woremoe Ban ee Se age 

»sbie eft pools au 3h bellog ‘bre $80 tol 
| exit atool at aedw et aidp 


x921e benoqged tedw ek efit n 


ra 


ee bean. a al is 


7 ae a 
+ ne fiat ne - 1? 3d : i 
| - esa ine ae fe - ies 5 i wee 


ihe 7 oar o - 




















. 


Bes 7) 





ALLWEST REPORTING L.TD. ; r.B. Owen 10443 | 

















BURNABY 2, B.C. ThChiE’ ! 
a) should be removed, but this is the sort of stuff that 
pl i tne sOntesoc way lt should bev alia the time, 
3 | xe Okay, now we're up in the 
4 gathering system. This is in the permafrost area. The | 
5 pipe has been sitting on these posts, it goes right 
6 | through here and on up, this is for expansion and | 
7| contraction. There has been no effort to control that 
8 particular stream, actually it seems to be in pretty 
9 | good shape because the pipe is in the air, so there's 
ai no chance of it being eroded. Well we had some trouble | 
Le with that post. This is the sort of thing in the | 
12) gathering system where you would have permafrost, a | 
23 | discontinuous permafrost, and certainly -- you notice | 
14| how the sides, tha was all hand cleared. No machinery 
| 
15 | ataatl except -for the air installing the pipe. | 
16 | We're in the gathering 
17 | system again which started out towards Pointed Mountain,| 
18 this is mostly gravel, grainy materials, ~‘‘glaciol | 
19 | fluvial granular material, you've got a breaker here, | 
39 | the pipe is up here, you can't even see the pipe in | 
| this particular case. : 
22 | hoths GoOrachittLe bit, higher. 
33 Okay, we're up in the Pointed Mountain, we're getting 
24 | near the top, the mountain's up over here. there's a | 
e well up here, and now we're into mostly talus | 
26 | . and well drained gravels, chopped up rock, there's a | 
27 | little bit of a ditch forming over the pipe, very | 
28 | little. Once again we've got the breakers, leading ae 
29 and that is the end, | 
28 | THE COMMISSIONER: Well thank | 
| 
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very much Mr. 1Owen:. 

MR. GOUDGE: To complete Mr, 
Owen's evidence, Mr. Commissioner, we could perhaps 
file his two reports, 

THE COMMISSIONER: Yes, and 
I wonder if it could be possible to obtain copies of 
the slides to be marked as exhibits. 

MR. GOUDGE: Yes sir. 
That can be done. 

THE COMMISSIONER: To con- 
stitute aipart of the permanent record of the Inquiry. 

Well do you want to come 
back at 8:00 for cross-examination. 

MR. GOUDGE:6i Yes;asitgott 
that's convenient. : 

THE COMMISSIONER: All right, 


we'll adjourn until 8:00 this evening. 


( REPORT: OBSERVATIONS OF THE POINTED MOUNTAIN 
GAS PIPELINE, FEBRUARY, 1975 MARKED AS EXHIBIT 
269) 


(REPORT: ENGINEERING GEOLOGY OF THE BURIED 
HOT GAS PIPELINE BETWEEN POINTED MOUNTAIN AND 
BEAVER RIVER, E.B. OWEN, JUNE, 1975 MARKED AS 
EXHIBIT 270) 


( SLIDES USED BY E.B. OWEN IN PRESENTATION 
MARKED AS EXHIBIT 271) 


PROCEEDINGS ADJOURNED UNTIL 8:00P.M. 
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Cross-Exam by Bell 10445 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

MRLACGOQUDGE:s) Mr. 
Commissioner, before the cross-examination of Mr. 
Owen, I've been advised indirectly from Mr Ané€hony 
that CARC have taken the decision not to call any 
evidence in Phase I, that the witness and the evidence 
that they would have led in Phase I they now feel is 
more appropriately led at the end of Phase II, III and 
sO we will be hearing from them then with what we 
might have heard right after Thanksgiving and Mr. 
Anthony wanted that put. on the record, so all counsel 
are now advised of that. 

CROSSEXAMINATION BY MR. BELL: 

Q I see sir that: from 
your ciriculum vitae that one of the projects which 
you participated in when you were assigned to the 
Water, Lands, Forest and Environment Division of 
Northern Affairs, was the Land Use Regulations for the 
Northwest Territories and the Yukon Territory. I was 
wondering sir if you could tell us just what exactly 
your role was in thatpproject? 

A Indian Affairs did not 
have a geologist on their staff and they requested the 
Geological Survey of Canada give themsomeone and I was 


the joe boy once again, and Mr. John Naismith was the 


‘director at that time, and the first thing he did 


was to send me north into the Arctic Islands, for 
about two months, quite a change from the Niagara Falls 
I'll tell you. I was working down in the Niagara 


Penninsula for four years and then to be suddenly sent 
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. there was very little on paper. I visited just about 


up to the Arctic Islands is quite a change. They were 
then in the process of drawing up the Land Use 


Regulations, but they were still just mostly verbal, 


every oil exploration set up that was up in the islands, 


this would be si ee a most of the seismic crews, some 
of the rigs that were drilling, and then following that 
I went over to the Yukon and repeated the process, at 
that time with the R.M.O., their Resource Management 
Officerfrom Dawson, We were up in the Eagle Plain 
and all in through there. I came back and wrote 
a report, much of that report was incorporated in the | 
Land Use Regulations. ) 

O Did your report deal 
with activities of seismic crews and Gulf Oil and -- 

A Definitely.I discussed | 
with various bulldozer operators, mostly because I'm 
very partial to bulldozer operators the various types 


of mushroom shoes and snow shoes and everything else 


im the arr. 


| 

| 

that they could put on their cats to keep their blades, 
Now you must remember I came | 

| 


from a construction job where we were very busy a te 
every bit of equipment we could to the best of its. | 
ability and suddenly to be sent up where I hac to turn 
my whole picture around and start lifting a blade off | 
the ground, was somewhat foreign to me, but we had a | 
number of discussions and some of the operators, I talked 
to and their supervisors had some excellent ideas and | 

| 

| 

| 


these were all incorporated into the report. 
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a ietins) siiolcs -Cross~-Exam by Bell 10447 | 
i| Q I see, we can say then | 
p that you're reasonably familiar with the specific terms | 
3 of the Land Use Regulations? | 
4 A Well I understand they 
5 have been changed in the last while. I'm not sure of the 
6 | exact -- all the details as of right now. I was | 
| quite knowledgeable about the original Land Use Regulations 
3 that came out, what was it, back e710 something of | 
| that order. | 

10 | Q Well you say on the ead 
11| page of your evidence that the Pointed Mountain Gas 
| Pipeline is the first pipeline for which specific | 
13 || provisions to rehabilitate the right-of-way were required 
14 ‘under the authority of the Territorial Land Use | 
15 | Regulations and we can assume that you were familiar 

i 
é | with the regulations as of this time of the | 
17 | construction of Pointed Mounted Pipeline. . | 
18 “2 A Ves. 
19 | Q Tell me sir, did you in 

| i 
20 | any of your visits to the site of the Pointed Mountain 
21 | 





Pipeline observe anything which would give you grounds q 








2 believe that there had been a failure to comply with any 

3] of the regulations. | 

oes | A Well, the company got 

25 | a permit and in that permit was laid down what they had 
Be | . to do and what they couldn't do, but mostly what they 

27 | could not do more than what they could do, because the | 

28 Land Use Regulations are actually a negative quality. | 

#6 | Like an Sy eerent act they never say yes, they | 
Aa always say no . So the result is that -- no, I never saw 
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vi anything that I could actually say. In my report to 

> Indian Affairs on that detail, I just described what 

3 I saw and it was up-to the people at Indian Affairs to 
4 interpret my report. That's the way I worked for many, 
5 many years and when I turned in this terrain damage 


6 report, it was up to them to interpret it. I said that 





ne this had taken place and that had taken place, but I 
8 | had no idea whether or not Westcoast as a company 
9 had applied for a permit to open up a guarry here or 


Poe a pit there, lt wasn't my job. 
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So eter Cr. Exam. by Mr. Bell 

1 Q I see, so it would have 

2 | depended on the exact terms of the permit? 

3 | ie A ExXaceLy: | 

4 Q You showed us some slides 

5 | or damage which you thought had been done by seismic 

6 | crews, and I was wondering if you could tell us if any 

7 | of that damage would give you grounds to believe that 

8 | there had been a failure to comply with Territorial 

9 | Land Use Regulations? 

10 | A Yes. In my own opinion, 

11 now, they may have got permission to open up borrow pits 
12) off the right-of-way to build cross-overs, but after I 
13, had observed these things, I went down and asked the 

14 | R.M.O. at Fort Liard, and he had no knowledge of it. 

15 | Now, if the representative in 
‘16 | the -- | 
17 | THE COMMISSIONER: What is the | 
ea R.M.O.? | 
i : A The Resource Management 
20 | Officer. In the old days they were called fire rangers, 
21] I believe. In Ontario they are called fire rangers, but 
223) they are Resource Management Officers. He had no 

on idea -- | 
24 | THE COMMISSIONER: What were | 
25 | they called in the old days? | 
26.| A I always called them fire 
27 | rangers, sir, I'm not sure what they are -- | 
28 | - 3 THE COMMISSIONER: Fire 

29 engines? . | 
30 ae Fire rangers. | 
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THE COMMISSIONER: Oh, fire 
rangers. Forest rangers. | 
: | 
: A Forest rangers, I quess | 


it would be a proper term, and they had no idea down 


there. For example, I think in my report I said that 
we had counted nine cross-overs that the seismic people 
had constructea@. They had knowledge of three. They 
had no idea in Fort Liard that borrow pits had been 
opened up to construct these cross-overs, and to my own 
mind, I was sort of disgusted, the fact that in one 


’ 


instance they had actually gone out into a well marked 





permafrost area. 


MR. BELL: | 
ae 
QO Is that the one we saw in | 
the slide? 
A Yes., 
O And the cross-over was 


also the one we saw in the slide, the one you just 


referred to? 


A I beg your pardon? 

Q The cross-over of the pipe 
line right-of-way? 

A Yes. 

fe) That was the one that you 

A Yes, I showed you two 


| 
showed us earlier? 
actually. I showed you one cross-over, then I stood 
with my camera and I shot down off another one into a | 
borrow pit, which they had opened up. | 


Q Do. you knows ifeit.is, or 
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if it was at the time, at any rate, the practice of 
the Northwest Lands and Forest Service to inform the 
local R.O.M. of any permits that would be issued in its | 
area? | 
A Oh definitely, they 
should be completely in the know, they should know 


everything what's going on. In this particular instance, 





they didn't. 
THE COMMISSIONER: Well the 


R.M.O. works for who, the Territorial Government or the 


A inavaneAftairs, "sir. | 
MR. BELL: | 
) Are you aware if any 


remedial action or any attempt to contact or find out 
how this could have happened, do you know if anything | 


like that occurred after the information was brought to 


the attention of the local R.M.O.? 


A Well certainly there had | 
been very little remedial action when I went there in 
June of '74. There had been some attempt at rehabilita- 


(aon, Dutut Was Of a Sstop-gap™=nature=: 


MR. BELL: Excuse me just a 


second. 





Q bo, you know’ if *there were 
any -- when I asked you about if there were any remedial 
measures taken to repair the damage, you said that some 
attempts had been made in one or two cases. Do you know 


if there were any administrative actions taken to try | 
| 


- and make the enforcement authorities aware of these 
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problems, of these failures to comply with the regulat- 
Lonstke 
A Nomear al adoenote.f2 don’t 


know what happened. 

THE COMMISSIONER: Mr. Owen, 
yesterday Mr. Templeton was discussing the problems of 
ensuring that any rules and regulations you lay down in 


relation to pipeline construction are in fact obeyed. 


In this Pointed Mountain thing, 


you said that their seismic cuts traversed the line, 
the right-of-way at nine places, and the R.M.O. at Fort 
Liard could only account for three permits having been 
issued? 

A No, not three permits, 
sir, only three cross-overs. I don't know whether they 


would all be one permit, one seismic outfit or not. 


| 





This I don't know, but there are only three cross-overs | 


on his map. 


THE COMMISSIONER: I see, 
well three of the nine? 
A Yes, sir. 
THE COMMISSIONER: Well now, 
you also mentioned that gravel had been taken from a 
gravel bar in a river, and you showed us a photograph 
of it. I've forgotten, was that Westcoast or was it 


somebody else? 


| 
| 
| 
| 
| 
| 
| 
| 


A This would be the company,’ 
| 


this would be Westcoast, sir, in order to cover the 
exposed pipe on the south side of the Kotaneelee River. 


THE COMMISSIONER: Yes. 
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i And what was the permit situat- 
2 ion there? 
3 A I have no idea, sir. 
4 | When I put in my report I questioned that, because I had 
2 no idea, and all I was doing in my report was drawing 
6 | the attention of Indian Affairs to the fact that this 
7 | particular situation existed. 
| THE COMMISSIONER: Yes. 
9 | MR. BELL: 
¥5 Q Just one question which I 
" should have asked earlier. In your reports to Indian 
Be Affairs about your observations on the Pointed Mountain 
13, gas line, can you tell us to whom you reported? 
14 A To.thne director of tne 
15 | Water, Forests, Lands and Environment Division. 
16 | Q Is that the predecessor 
17 | of the Northwest Lands and Forest Servic? 
18 A I really don't know. 
19 Before it was called the Water, Forests and Lands 
4 Division, and then they worked the word "environment" 
21] in, and it became Water, Forests, Lands and Environment, 
22 | but it's the same group of people. 
23 I don't know about the North- 
24) west -- I'm sorry, what was the rest of it? 
254 fe) The Northwest Lands and 
204 Forest Service? 
27 | A I'm sorry, I don't know 
28 where that fits in the hierarchy. 
29 | 
30 || 
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BL MR. BELL: Thank you very 

Za) much, Those are all the questions I have. 
3 MR. BAYLY: Mr. Commissioner 

4 I will be in my cross-examination, referring to a papeee 
5 which on checking with Mr, Bell and others, I find has 
6] not yet been listed as a document within our possession. 
7 | I think I should give the title of that for the 

8 record, It's called a Case History of the Pointed | 
3 Mounted Gas Pipeline prepared by the Northern Assessment. 
10 Group and I will send a letter listing that to the 

AL other participants. | 
12 CROSS-EXAMINATION BY MR. BAYLY: | 
13 | Q Mr. Owen, in your | 
14) cross-examination by Mr. Bell you referred to a permit | 
LD received by the Westcoast Transmission Company, and 

16 | I gather they also entered into a form of indenture i 
17 | agreement with the Federal Government when they con- 
18 structed this pipeline, is that correct? | 
v5 A Wes, this 15 Correct, 
20 fe) And that was generally, | 
21 I understand, to cover the whole of the project. | 
22 A As far as I know, yes 
23 bur lem not sure. | 
24 | Q Are you aware of whether, | 
ane for any of the ancillary activities to the pipeline | 
26 | construction Land Use Permits were issued, apart from 
27 the indenture? 
28! . A What ancillary -- | 
29 O I'm thinking of some | 
30 | of the operations we saw in your slides such as hore | 
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facilities, such as timbering and I gather burning | 
of timber from the right-of-way, I'm just wonderinghi £ 
to. your. knowledge. these were all included in the inden- 


ture agreement. 


rN Are you referring to 


the maintenance part of Westcoast or to the seismic 
operations which are a separate identify completely. 

Q Alierights lim Goung to 
deal with the seismic later, but I want to get ! 
straight in my mind how Westcoast came to get per- 


mission to build this pipeline, I gather they entered 





into an agreement with the Federal Government which you 


have referred to as a permit and I have referred to as 
an indenture agreement, I'm wondering if you know 
whether there were other permits issues to them to co 
the things necessary to construct a pipeline say off the 
TAGht ,Ot way.» | 

A Not to my knowledge sir. 
I have a copy of the original permit here, but I don't 
know of any other permit that was issued. 

Q Yes and under the terms 
of the permit as weillycall.it,,I.gather that Westcoast 
Transmission undertook to do a number of things, and 
among those were erosion anc drainage control anc 
slope stability? 

A yes sir. 

Q And if I interpret your 


comments and your slides correctly, at least as far as 





the summer of 1974 was concerned, these did not appear 


to have been done entirely satisfactorily? | 
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BRIN ADD. 25. B55 Cross-Exam by Bayly 10457 | 
| 
1 people invaded the Kotaneelee area and I don't know 
2 exactly what the result is. I understand though that 
3 Indian Affiars are, still busy writing the report. | 
4 MR. BAYLY: Sounds like Enegiee 
3 making their best efforts to spend that $500,000. 
6 | Q Now, getting back to 
q this, Mr. Owen, did it strike you as a strange thing 
8 that going back, what you have said was three break 
9 ups after the project had been completed, as far as | 
| the construction was concerned, to find that the damage | 
11 that you saw had either gone unrepaired or that the | 
12 repairs were in the shape that they were in? | 
13 | A Yes, it did surprise oes 
14 | Tndian) Affairs wanted me to goyup raghtpafter ithe | 
15 first breakup, there was some talk that I should go in, 
3G | but I suggested at least two breakups, two runsoffs | 
17 should take place before I went in to aqive them a oe 
18 to assess what the damage was, so they could go ahead | 
19 with their rehabilitation etforts eyldcouldn +t see cany 
20 point in wading -- going in right after the job had 
21 been completed because the water ~- surface water | 
22 erosion which is the chief culprit along that line, | 
23 wouldn't really would show up and the result was that 
a. when I did go in, it was three spring breakups after. | 
<i | 
26 | 
28 | 
29 | 
| 
| 
| 
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1 A That, is’ correct. 

2 Q And I gather one of the 

3 things that Westcoast did as well was to put up a bond, 

4 | Or put Up sa cash amount, to ensure the pexformance 

-) of the things they had agreed to do, is that correct? 

6 | A Tiateis cernect, lave bec 

7) so advised, that is the case, I have no idea. When I 

A went up to do the terrain damage -- check the terrain 

9 damage,I was told this was the case, and that Westcoast 
_ 10 wanted their money back and it would depend on my report 
1l That's just verbatim what I was told. 

12 QO My information is that 

13 that was $560,000, is that your information? 

14 A Yes, of that order. 

15 | I'm not sure of the exact figure. 

16 | Q All right. Have you any 
ae idea of whether they have received their money back as 
18 | @ result of your report or in spite of it? 

19 : A I would venture to say, 
20 in my own opinion that they haven't got it back. 

21 THE COMMISSIONER: Well is it 
ee your opinion that they shouldn't get it back? 

a A Yesivisis, untia’ I have 

| 

| seen the results of their rehabilitation efforts. I 

25 | understand that Indian Affairs -- Department of Indian 
26 | ‘and Northern Affairs sent a delegation of some five 

27 | individuals up about six weeks ago with,all together 

28 | three helicopter loads -- 

29 O What -- 

30 A Three helicopter loaés of 
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: Q We have had reference in | 
2) your evidence to the fact that you have a copy of the | 
3 permit there, and I'm just wondering, Mr. Commissioner, | 
4 | whether Mr. Goudge intends to make this available to es! 
> | Inguirys.. t.i assuming it's a public document, but it | 
6 | might well be made an exhibit, if that seems to make | 
7| sense to you, sir. 
| MR. GOUDGE: My information | 
9 | atithe moment, Mr. Commissioner, is that it is a public 
10 | document. I would like to check that, and assuming 
a there's no difficulty about that, we would he glad to | 
12 tender it as an exhibit. | 
13 | MR. BAYLY: | 
14 Q Now from your evidence, | 
15 | Mr. Owen, it appears that other people, other companies 
16 or whatever, had begun to use the pipeline right-of-way 
17 | fore activities not, directly:related to the maintenance 
18 of the facility. Would that be correct? 
19 | A Wes) phi si.1s_ correct. 
20| @) And you had said that 
2 | these appeared to be seismic operations, and perhaps ! 
22} you could give us your reasons for believing that Gbatis 
23) what they were? 
al A Well the one photograph | 
25 | showing the seismic line coming out and going right ae 
| "a cross-over, to me is the crux of the whole thing. | 
27 Walking along the line before we came to these cross- | 
28, overs. . | 
29° Now, I had been on the job from 
39 | the start, I knew just ‘what Westcoast had done. I had | 
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talked and worked with their inspectors and their 
engineers. I found powder boxes which I knew Westcoast 
didn't biascwa, 1 found blasting cable, which I knew | 
shouldn't be, and there was all sorts of things whicn 
obviously were not left behind, debris left behind by 
the company. | 

Even before I came upon these 
cross-overs, it was obvious to me that somebody else 
had been along there. 


Q And it was after that 


’ 





that you went to the officer in charge, and he Told you 
he was aware of three such operations, and you informed 
him that there were six that he wasn't aware of? 

A He was surprised. 

Q Now, -- I should think. 
Did you see a great deal of seismic activity branching | 
off the main transmission line? | : 

A Yes, there was quite a | 

lot. Some of them came up -- I think -- well any smart 
seismic operator would use that right-of-way if he 
could get on it for his camp. He could move his 


trailers along it, it's easy going, and then he would | 


work off into the boondock, into the bush with his cats 





and his seismic equipment, but he would keep coming back! 
to that line because there's no way that he would want | 
to drag his trailers through the bush when he had the | 
nice, clean line to work on. | 
Q Yes. And if I were to | 
suggest to you that this is a common practice ona | 


| | 
transmission right-of-way, that if anybody gets a chance 
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to use it, as a road or winter road, generally speaking 
people do that? | 
A They would be if they eas 
get away with it. 

O Anasin your report, have 
you made any recommendations about the limited use of 
this transmission right-of-way? 

A No sir, I have not, because 
< think that's upato;indidan Affairsanclwpointed out to 
them what had taken place. It's in their ball park now. 

Q I see. If you were 
making recommendations to this Commission, would you | 
recommend that their major transmission lines be some | 
sort of regulation on the use of thosepfter the facility 
is installed? | 

A Yes PsE would. DP under= 
stand that in other parts of the country, the pipeline 
people have difficulty witnsthis very things “In most 
cases; it's a matter of skidoos or of smaller Mes | 
but up here where there is still seismic operations, 
and what-not, heavy equipment, big stuff, there should 
be some sort of legislation to prevent these. 

Actually at the moment, there 
is no reason why seismic people can't go down right 
down that line and blast. As far as I can think of, 
they can go down there and shoot just as if they were 
off ten miles from the pipeline. There's nothing to 
stop them, as far as I know. 

9) They would have to, 1! 


gather, get a land use permit in order to do that -- 
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Exam. by Mr. Bayly 


A Yes, and when they get 
the land use permit, they draw lines on a map saying, 
this is our seismic line, but it's pretty hard to prove | 
that they are exactly where the line is on the map . 

QO Yes. | 

A You realize a pencil line 
on a four mile map is 200 feet, just a 1H pencil, so 


it's rather difficult to show exactly where they are. 


6) Yes, and we shouldn't be 


| 
surprised to find that seismic activity increases after | 
a major transmission facility has been installed, would | 
that. be fair to say? | 


A This is true. While West-| 
coast was building their line, there were I think two 
seismic companies working in there, right -- well in 
one instance, one seismic drill upset on the Shoo-fly 


in the LaBiche River. I was stuck pani nandY for two 


Q | 
hours while they uprighted it, and this is while the job 


Q So the two operations 
were going along at the same time and using the same 


roads and -- 


A Well the seismic people 





would come out to the right-of-way and then move back 


into the bush again. 


Q Yes. Now, my understand- 
ing, Mz. Owen, of this project from some evidence that 


we had from, I believe it was Dr. Hardy and the panel 


that he was on from Arctic Gas, was there were a number 


of government inspectors on the jobeduring its 
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1) construction. Are you aware of how many inspectors 
2| there were and what their roles were? 
| 
| ; A Timeadsthat.ptoo. «tl jread | 
4 that also. I can only recall there was Dale Kepke, | 
5 who was the R.M.O. from Fort Liard. He came around | 
6 approximately once a week, at least I saw him about once 
7| a week. The only other two that I know were two | 
8 | Fisheries people. They were the chaps that.atook«the | 
9 silt samples on the LaBiche River, and they were inter- | 
10 | ested in the gravel bar that we were taking the eee, 
il aggregate from, and except for that, I never saw anyone | 
a else. | 
13 | Now, there may have been other | 
stat | chaps come in, because I was out on the job from perhaps 
15 eight in the morning until six or seven at night. They 
16 | may have someone come in and visit the office and per- 
17 | haps go out on the job and go back and I never saw 
18 them, and then there was the National Energy Board man 
19 who came in one day, with whom I drove around, the one : 
20 | day he was there. | 
| 
21 Q And over what distance | 
22 would this project be being constructed at any one | 
23 period of time with the inspectors? | 
24} A You're thinking of the | 
a2 pipeline itself? | 
26 | Q Yes. | 
27 | A Well it went full blast, | 
28 | she was end to the other, 34.1 miles. They were -~ | 
29 sorry. 
30 | ane Go ahead. 
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A They were excavating, or | 





they were grading at the upstream end, at the Pointed 


other end. Once they got going, it was just one big 


| 
Mountain end, and the ditchers were moving in at the | 
| flow sheet. 





6 | Q And in your estimation, | 
7 | were those sufficient inspectors for a project of this 


Magnitude, or would you recommend that there be more | 





9 and they have more diversified roles? 
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l A T C€nink ithe inspectors 
3 that Westcoast had were very good. They were all 
3 experienced, I think three offthem were ex welders, | 
4 they knew pipelining backwards, there was no doubt about 
J that. They were not proficient in determining perma- 
| 
6 | frost, none of them knew permafrost. I recall when we 
7 first found, we ran into the first permafrost, in the 
g | till, I was following directly hehind the three ditching 
9 machines and when the backhoes weren't busy digaing out | 
10 little sloughs here ard there, they were up on the Line | 
ih too, It’s pretty difficult to go back and forth and | 
13! at one time, I asked the ditching machine operator, | 
as) the one who hit the first permafrost, when he hit it | 
14] again take a good look and remember where it was. And 
15 he said to me, he says. is that permafrost and I said 
16 yes. He said we got lots of that on the line between 
ss Beaver River and Fort Nelson, So -- but the inspectors | 
| 
ia themselves until I -- well let's face it, there was | 
19 Il one inspector who looked after the clearing, the | 
20 grading, theclearing at the front end and then there | 
IT was the trenching inspector, all knowledgeable chaps. | 
pig And they had no idea what permafrost looked like. | 
33 The inspector who was -- there was one who was sort of 
24 a floating man and they put him in charge of the oa 
25) looking to extend the limit of the permafrost beyond 
26 | the trench, and he had no idea. TI was with him on the | 
% drill several days until he realized what permafrost | 
28 was. | 
a9 Q Now when you say inspectors, | 
30 and you've referred to the welding and the clearing | 
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inspectors, et cetera are these company officials, these, 
inspectors or are these inspectors from the National 


| Energy Board or the: -- | 











4 A They worked for the 

5 company, they had been with the company some time, most 
6! of them and it was through them that I got to know 

| | 
7 all the -- what had gone on on other jobs which the | 
8 | company had been in on. Relations were extremely good. 
a In fact relations were extremely good with the company arr: 
aI myself as well as the inspectors. But most of the | 
ll information I got was from the inspectors. 
| | 

12| Q Now did you feel that there 
13] was enough government inspection on this project? 

14] I don't mean to have you comment at all about the 
15 | competency of the people who were doing the inspection, 
ret but did you feel that they were there frequently enough. 
17 | You've spoken of one man coming once a week and two | 
18 fisheries people taking siltation samples at the river | 
19 crossing. Is this ample for a project of this kind : 
20 in your epi nikon? | 
oa A Well it can reach a ! 
22 | point where there are too many inspectors. I worked sn 
23 many, many construction jobs, I supervised inspectors | 
24 from one end of the St. Lawrence River to the other, 

25 and I think you can get too many inspectors on a job. | 
26 | _ I think it would be better to get one or two like / 
27 | Westcoast had, good competent men, who knew their | 
28 | stuff, and let them go, as far as the government is | 
29 concerened, vee would be extremely hard for the government 
20 to ‘hire the quality of man that they need to carry on ar 
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LO4EE 


inspect, you know, to be a really good pipeline 
| 
inspector. You have to have a background in inspecting’ 


on pipeline jobs, not on even road or something like 
that. I mean he has to be a pipeliner. 

Q Assuming the government 
were able to buy themselves a staff of good pipeline 
inspectors, do you envisage their being able to 
carry out a more independent role than somebody or 
a group of people hired by the company? 

A No Sir, Inemyfopinion, 
no. I think if they had someone -- the government had 
someone like myself, looking after one spread an old- | 
timer who has been kicked around from one end tc the 
other sort of thing, but he would be a better position 
to do the inspecting than having a number of men. You see 
each inspector is more or less an expert in his own 
particular field. There's the welding inspector, for 
example, who's riding herd on the welders, the front 
end inspector, the grader man, the trenching man, | 
they're all more or less experts in their own particular 
discipline. And you couldn't expect one man to look 
after more than one of these facets, in my opinion. 

Q But you fed if the 


government were to get for each spread, an experienced 


person who really knew what the operation generally was, 


_even if he say, couldn't be a welding inspector himself, | 


so that he could have -- so that he could keep tabs on 
the various operations that were going on, that would 
be the most satisfactory solution to monitoring the 


transmission system? 


| 
! 
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l A Yes sir, I would say | 
2 one government inspector per spread would be quite | 
| 
3 sufficient. | 
4 Q Now you referred in | 
5 your evidence , I believe it was your evidence in | 
6 chief as well as when you were showing your slides, | 
7\ to the fact that the pipe was welded prior to the digging 
a | of the trench and then it was installed, do you recall | 
4 from the permit whether there was some undertaking on 
10 behalf of the company to make the pipe conform to the | 
11 bottom of the trench, because you seem surprised to | 
12) see that they had not done their trenching until after | 
| welding. 
14 A Well, I was surprised | 
15 but they had a darn good bender. They had a man that | 
aG knew his stuff and he seemed to be able to bend that 
al pipe. I watched very closely and it was very seldom ei | 
| the pipe was off the bottom of the trench. | 
| 
19 | Fxcept in that one spot, well the odd spot where there 
| was some fill and certainly in the -- I think it was 
211 the contract between Westcoast, the company and Marine 
4 Pipeline was the contractors where it said they had 
23| to .puT the oipe. on firm ground and there were two or | 
24 | three spots in the cut and fill areas where the pipe BEE 
Se not cn solid ground, and this is the only .times. 
26. ©) So those were your oe 
a cular areas of concern, in those places where there were) 
2 | cut and fill operations? Generally you just found this 
29) a surprising thina to do rather than necessarily just 


a criticism of the operation? 
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1 A Fewasn te Griticizing it, 
vs r thoughtjthey did a very good job actually. | 
2 a Q Yes. Now, -- : 
4 THE COMMISSIONER: Well the | 
-) conventional pipeline inspection that went on, from the 
a Pointed Mountain Line was quite satisfactory as I | 
7 understand your evidence. The welds were ~- they turned 
a out all right, but the passage through discontinuous 
9 permafrost terrain was something that they weren't | 
10 prepared for and the inspectors weren't prepared for | 
11 either is that what it gets down to? | 
12 A thes] its scorrect: sin: | 
13 This is correct and we set up an arrangement, now I ey 
14 in the trench most of the time, I mean that was where 
15 I was mostly interested and my terms of reference from 
16 Indian Affairs was to make sure I knew every bit of 
17 Sor, 120entity every bit of soil that was an that 
| trench, and the- permafrost areas, and the rock areas, 
19 | and the ground water, things like that. I was mapping | 
20| on the scale of 1,000 feet to the inch, on aerial | 
21 mosaics which WEstcoast as a company had provided me 
22 with, We had set up an arrangement whereby if 
23 the trenching inspector who was also in charae of | 
24] making sure the weights were in the proper place and | 
25 | the number of weights necessary, if I couldn't find him,| 
26 | * I would flag that area, I would put flags along the : 
4 side and then I would say to him, I would meet him | 
28 somewhere along the line and I'd say look, we hit POR | 
29] frost between those two flags, and he would make sure 
_ 30 that there were weights there. But the trenching 
| 
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2 inspector, if left to himself at least at the start, 

2 would not have identified the permafrost. I think the 

3 operator would have-done first because his machine woutal 
4 start to climb. He'd realize he was in something 

5 entirely different and -- but the inspector -- towards 


| 
6 the end, they were working much better, but none of those 


yl chaps had knowledge about permafrost, 
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1| THE COMMISSIONER: This pipeline 
2 | crossed the border and went into British Columbia, and | 
3} then travelled some distance to Beaver Lake, I think. 
i 
4 | Was there anyone on the other side of the border -- I 
5) take it you stopped at the border, or did you so into | 
Bll Bea? | 
7 A twent tintork, Cu, sir. 
| i 
g | THE COMMISSIONER: Oh, I see. | 
9 | A At cleast I mapped right 
10 | through to the junction of the 24 inch line. | 
11] THE COMMISSIONER: The 30 
12 | inch line to Beaver Lake? | 
13 A The 24 inch line from | 
14! Beaver River to Fort Nelson. 
15 | THE COMMISSIONER: Well there's. 
16 | a 20 inch line to Beaver River, was it? 
17 | A Yes, that's right. | 
18 | THE COMMISSIONER: Okay. | 
19 | - MR. BAYLY: | 
20 | Q You have referred to the 
21) fact that the trenching inspector was in charae of the : 
ce weights. 
23 A In the allotting of the | 
ee weights, yes. | 
25 | Q Yes. Was he the man who 
‘a | placed, or was in charge of making sure the weights aot 
27 onto the pipe in the proper fashion? 
28 | - A Yes, he was. | 
29 | Q And that was one of your | 
| 





criticisms of this line, that as I recall your evidence, 
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| 
| 
iL that there didn't appear to be anybody who had trued | 
Z the weights, as you put it, I believe, to make sure that! 
3 they were centred properly, is that correct? 
4 A Thiseds true. Unfort- 
3 unately I was not there at the time when they put the 
| 
6 | weights on the pipe in behind the Fishermen's Lake, the | 
7| part that came up, but I was there the next day or so, | 
8 | and before they even put the pipe in the ground, I was | 
9 | wondering how they were going to get those weights on | 
10 the pipe. Once she went down in the water, they couldn't 
LL see it, because the water was covered with ice. There 
i) 
12 | was chunks of ice floating around and it was freezing 
13 | guite rapidly, and when I got back onto that part of 
14 | the area, the weights were gone, they were in the water, 
15) I checked with the inspector, and I asked him how | 
16 | he knew those weights were centred. His reply to me 
17 | wash! donjt" | 
MR, BAYLY: 
as QO I gather this is one of 
19) the limitations: of having one experienced man in charge | 
20 | of the inspection on behalf of the government, that he | 
21) can't be everywhere at once? 
22, A This is true. Even though 
23 | you have an 80 foot right-of-way as I showed on one of 
2 those pictures, it's not easy to move up and down the | 
25 | line, because the construction equipment has priority. 
26 | That happens, that doesn't matter where you are. On | 
27 | any job the equipment has priority. If there's a dozer 
28 








moving by, even if- you don't mind getting your truck 


| 
| 
smashed up, you still stay out of the way. 


' Q Fine. Now I can appreciate 
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that. Would you feel, however, that the inspector 
perhaps should have, if not the right-of-way, the 
ability to be where he wanted to be, in case there were 
problems of the nature you described? 

A Yes, I would think so, and 
I think in this instance the chap was there. He must 
have been. 

8) So you would say that you 

not 

would have to attribute his/truing them up to either a 
lack of experience, or lack of work with the placing of 
weights, for example? 

A I would say so, although 
I would suggest that he had run into that same predica- 
ment before. I can't see this would be the first time 
in many hundreds of miles of pipeline that all of a 
sudden he runs into a spot where he's putting his pipe 
-- his weights on a pipe that's buried in the water. 

' Q Well what I am worried 
about, Mr. Owen, is how do we get around that kind of 
problem with any Mackenzie Valley pipeline, should 
there be, for example, some operations manual with some 
things that the inspector should go through in every 
instance, to ensure this kind of thing doesn't happen. 
Because I imagine, not only is it environmentally a 
problem, but it's quite costly to the company to do the 
repairs that have to be done when things like weights 
slip off and the pipe floats up. 

A Well this, in my opinion, 
is a design problem. The designer who, designing this 


pipeline and instructing where the weights should be in 
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i} his design, he must know there are spots where there is | 


fo 


going to be water, if there is a proper survey done ahead 














3 | of time. 

4! Q Yes, and how do we know 

5 | that his design is adequate? In other words, there is | 
cm the kind of problem -- is there a way, in your opinion, | 
7, of ensuring that he has -- he, the designer, has thought! 
5 | of everything that has to be thought of, to give us some. 
9 kind of confidence that the problems that occurred with i 
10 | this pipe floating up don't occur? 
11} A Well I work with desicn- 
12 | ers an awful lot, I enjoy working with them because I | 
13 | enjoy giving them geological problems and watching them 
14] try to solve them, and some of the efforts are reallv 

13! fantastic. 

16 In this’ case,if I was the 
17 | designer, I would just put river weights on Lt. aevould 
13, just weigh it down and tie them on and there's no way 
19 they will come off. | 
20 | Q Pdlismightys Nowdrican «ee | 
21 the designer being able to do this and perhaps I see we | 
22 | have Mr. Williams here, I could imagine him thinking up i 
23 | a proper way of weighting this. How does he tell his | 
24 | man on the job what to do? That is my concern. | 
25 | In other words, your desianer | 
26 | has designed a system of weighting, and I anticipate | 
27 | that your answer will be that Westcoast Transmission 
28] thought of putting -the weights on, which was probably a 
29 | very good idea, but either nobody told the trenching 

20) inspector that they should be trued, or he foraot, or he 
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iL was cutting corners, and I want to know if you have 
et thought of ways of solving those kinds of on-the-job : 
3 | situations that lead to the kind of problems that vou | 
| have illustrated? 
5 | A I'm not -- I don't think | 
6 | I am -- are you referring to me, talking to me? | 
7 QO Yes. | 
3 A You mentioned Mr. Williams, 
| I don't know Mr. Williams, I'm sorry. | 
10 | ; O Mr. Williams from Arctic 
11} Gas -- | 
12 | MR. GOUDGE: The one man in | 
LS | this room that doesn't know Mr. Williams. | 
| 
14) MR. BAYLY: I'm sorry, Mr. | 
aa Owen. Let's just refer to him as the designer. 
16 | A [?masorry,  i-heve forgotten 
| your question. | | 
13 | : Q All right. My question | 
19) basically was, how do you make sure that the things the 
mh designer has thought up to guarantee the integrity of | 
I | 
21] the pipeline are carried through by his inspectors, his | 
22 workmen, his contractors? 
33 | A Well the inspectors, or | 
209) “Se leet. initheeotticdeofothe company, the engineering | 
25 | office in the field, there will be a complete set of | 
aap | design plans, and in the morning, or whenever the inspect- 
wi Orlgdés toute, FFE Vs Sip 4tonhimettoccheck fit. | 
ah ; fe) Well how does a mistake 
oP | happen like the mistake that you have illustrated in | 
ss your evidence and the slides, where all the weights slip 
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| off in a certain area and the pipe floats to the top? 
| A Well I'm not really 
i competent to say, but all I really can say with all 


honesty, is that I wondered at the time how they were 





5| going to weigh that pipe down, and the first thing I 
| 
| 
| 

















| 





6 | knew it was down. I'm sorry I wasn't there, I'm not 

7| sure how they put the weights on the pipe, whether they 

8) used a crane and lowered them on, which would to me 

2 | would be the obvious way because they couldn't get in 
10 close enough to that ditch with any sort of other 

11 equipment, unless they could swing it out. 

12 | It was pretty wet in there. 
ae Some spots you couldn't get through with a four by four. 
14) Q All right. Now, I gather 
15 jj that since you were wondering how they were going to do | 
16 | it, that this wasn't something that you had sat down in 
17 the morning of the incident, with the inspectors and 
18 others, and talked through, is that fair to say? 
b? | | A Yes, I suppose I should 
20/ have, but let's face it, I was not -~ I wasn't sent up 
21 there to check what weights were put on. I was to map 
* the materials, and with -- 

oa Q I am not blaming you, 

28 | Mr. Owen. I appreciate your job. What I'm trying to 
25 | args at, without putting blame on anybody, is how does 
26 one ensure that these things either don't happen Or 

27 | happen in a very small number of cases? 

28 . A Well once again, it's a 
29 design problem and to my mind, I would have put river 

Su weights on that thing, ‘or somehow tied it down. 
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1 Q All right, so what you are 
2 | saying is that really the man in the field was doing 


3 | probably his very best to deal with the situation, but 
































4 hehadn't had enough guidance from Westcoast Transmission| 
3) in this case, from the design people? | 
6 | A It would appear to be 
7 that that would be the case, as far as I could See. 
8 | Q Thank you. | 
3 THE COMMISSIONER: You say you | 
US use river weights. What's the difference between 
12 river weights and the concrete weights that they did 
12 use? What's the difference? 
13 | A Well the concrete weights | 
1a] sir, that they used were a saddle weight. They fit 
15 | over the upper half. 
16 | THE COMMISSIONER: Right, 
4 right. . 
18 | A The river weight wraps | 
ay 4 itself all the way around and it's bolted. 
20} THE COMMISSIONER: What would 
21 they -bo1t it to? 
22 | A Bolt it to each other, | 
23 like this. 
| THE COMMISSIONER: Oh, I see, 
25 | so that you get a clamp? 
26 | A There's no way a river | 
27| weight can come off. 
28 - THE COMMISSIONER: I see. 
29) MR. BAYLY: 
Q Now, Mr. Owen -- | 
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Cr. Exam. by Mr. Bayly 


THE COMMISSIONER: So the 
problem with those concrete weights they used wasn't 
that they werent heavy enough, they just weren't 
properly centred and they must have come off in some 
fashion? 

iN That is my opinion, yes. 

MR. BAYLY: 

Q Now, Mr. Owen, we have 
heard from you on borrow pits and seen some slides of 
borrow facilities, that you had noted a couple of years 
ice ceweeHe and I gather that those borrow pits were 
things that had opened up subsequent to your being on 
the jobsite during construction? 


A This is true. 
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10478 
1 QO And they were borrow 
2 | facilities that appeared to be used for the remedial 
3 measures with the exception of the ones perhaps that 
4 were repaired by the seismic crews? 
5 A Yes sir. 
e| There were only one 
7\ big borrow pit area and that was for the material which 
= they used to load the pipes in the Fisherman Lake 
7 | area. 
wi Q Now in your knowledge of | 
ae the permit that Westcoast aot for this operation, 
12] did they stipulate in their permit what borrow they 
=) required and where they were going to get it and -- 
a A Not to my knowledge. 
| TeOOADecant nate tour GO. Indian Ai tains “tiat ===" nat CO 
aa my knowledge was there anything in the permit to let 
oF Westcoast go beyond the limit of their area. Now there 
od may have been, but I can't recall. 
ad O Anc you have stated too 
— in your evidence that this is one of the reasons why 
ta they appeared to use up to two or three hundred feet 
ie of right of way, when in actual fact they’d made an 
Ee agreement with the government for 6€ feet and up to 
= POOe feet, 
25 | 
| B fF peinted Chat "out sco 
aad ifetan Attairvs, yes. 2h my: report. 
eH Q Would you recommend in 
sia | the construction of future gas transmission facilities 
i” that borrow requirements be better defined than thev 
SOF 


were in the Pointed Mountain case? 
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1 A Definitely. | 
2 QO And that the actual 

3 areas of borrow be designated? 

4 A Yessir... wnd athe 

5 quality of material. | 
6 | Q And would you say the | 
7 same thing about ‘ hydrological information, not | 
8 only on major streams but on the smaller streams that | 
9 the facility must cross? | 
10 A iim not. qualified. to | 
14! -- I wouldn't want to comment on that. : 
12 Q Ai eLiaght.eronm.vour 
13 observations personally and in the slides that you 
14 |) took, would you say that adequate care was taken to : 
15 | ensure that streams, crossing the pipeline right of way 
16 | were handled properly? | 
Lg A No, I don't-.think they : 
18 were. The big trouble with that line, from one end | 
19 to the other, is surface water erosion and the company : 
20 had not done Soe glongethat line. .This goes foxr.the | 
pa subsidance trench, and.several of the larger streams. | 
22 | There was no real channeling of those streams. In 
33 some instances, where the stream was @ried up and they | 
i crossed it, with the pipeline, with the trench, and | 
25 | there was_water init, they did go,a,bit,deéper.,’In | 
26 | .some instances, they tried to get through the alluvium | 
a into the till. I've been down in it as much as eight | 
28 feet in some of those, it's not the best place to be, | 
2g and saw the till oe in most instances. they weighted | 


30 there was no limit to the amount of weights. The engineer 


| | 
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there was grumbling about all the weights they were 
using, but I thought that it was well done. But the 


rivers the little creeks themselves weren't 


channelled too well, and to me that was the big troukle, 


whether it's the small creek or the LaBiche or anv 
of the other ones, there just wasn't enough thought 
Given to properly channeling, to controlling that 
erosion. The slides all show that. 

Q Your answer appeared to 
be to sink it, rather than concentrate on proper river 
and stream channeling? 

A Yes, put it down deeper. 

@ Yes, I noticed in your 
slides, that the trench itself. which you earlier had 
described as being bermed, had subsided in alrost 
all areas, even the areas that you commented had been 
reclaimed very well, there was a slight dip where the 
pipe was and this I gather from your report, you 
attribute to the replacement of the ice rich material 
asithe £111 on the top of the pipe or the berm, whatever 
you wish to call it, and it consolidating and when the 
water had gone out of it, forming this depression, is 
Pat Correct? 

A That's the thought 77 


had. I'm not a soil mechanics expert, but to me that 


‘was the idea. That material that went in the pipe 


was not compacted. I don‘*t think Westcoast or any 
other company would want to run a cat or something 
over there and compact that stuff, let it settle. 


O Now in terms of designing 





| 
| 
| 
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BURNIE Y, 2).B.C Cross-Exam by Bayly 104€1 
7 future facilities. would you make recommendations 
, based on your experience, and I don't mean as an expert, 
4] but you seem to be well acquainted with the practical 
rd techniques of pipelining, what recommendations would 
you make to make sure you didn’t have this depression, 
6 | higher berms or -- 
| A Well the higher berms 
| seem to be the obvious way. I guess that would be the 
i way I would do it. You might also. there would be 
10 some spots where there might be more subsidance than 
v2 othersand you might possibly stockpile some material 
12 along the right of way, to pick it up in the wintertime 
heya and dump it down some of the deeper subsidance areas. 
14 |i Q Would sou Teel thei ais 
ie should be an ongoing process, the first few years after 
is the pipeline should be placed, as part of a continuing 
V7 reclamation of the right-of-way program? 
18 A You mean that the 
19 Bupsidance trenchiis qoing to continue to. subside, is 
20 that ane you're getting at? 
pal Q Well af it does, either 
22 continue to or if there is problems show up, after the 
973 first year and different ones show up after the 
24 second year. 
25 A I think after they 
| _ backfill the subsidance trench one and then buéléd a 
27 berm up a couple of feet above it, that should he 
28 quite satisfactory. 
29 Q AN RUGS op Ko fa olen 
30 | A As I say,,.I'm not, an 
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Q Now in your report, you 


| 
Eevee ap, ERC Cross-Exam by Bayly ries 
1 expert “in soil mechanics but it seems to me that that 
“ Woulasve tne Way to do it. ! 
7 a O I think however, you 
4 referred to the berm that was built over the floated 
3 section in your report as a stop gap measure, or a | 
a temporay measure, would that be fair to say? 
La A Yes, that ws ea stop aap 
8 | measure because when I was there, last year, it was | 
9 starting to erode again. | 
| | 
10 6) So in that case, a berm | 
2 by itself was not adequate to correct the problem | 
12 | and that's where you would recommend the river weights? | 
D A Oh, in my opinion yes. 
14 AS I*Say again, that 1S a design problem and the 
x designers who have been doing this for years were much 
16 | more knowledgeable on it than I am. | 
17 Q SOuLf . Could. is0elate 
18 your answer to your own expertise, something was wrong 
19 with what they'd done and you think the designers ee 
20 | have another look at it? 
21 A ia tis. particular | 
22 instance, yes. What they could up with I'd be quite 
23 interested to see. 
24 0 Do you know whether in 
a order to carry out this measure of putting the berm 
26 - over the floating pipe, whether or not a land use 
ai permit had to be obtained or whether this was part of | 
a8 original permit agreement? 
29 A Dn SOrry; 1 aor € knows 
30 | 
| 
| 
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l refer not only to seismic ecuipment having damaged the 

2 right of way, but also to maintenance equipment. Now, | 
3 was that in reference to the examples you showed of : 
4 where they had gone along the shoo fly road and excavatet 
5 NOt Sone m= | 
6 A Not the shoo, fly 
q d dont. thinkeanyone could --. 1 don’t think anyone has | 
8 been on the shoo fly, they're just detours. | 
9 Q You did show us a borrow | 
10 pit that had been used to reclaim a slope, | 
12 ’ A Yes, a small one. | 
12 Q WAs that what you were | 
13 referring to as the -- an example of maintenance | 
14]) equipment disturbing the right of way? 

15 A Veg, but actually it is | 
16 extremely ditticule, it was extremely difficult for | 
13 | me to determine at that time what damage had been cone 

18 by the seismic and what had been done by the maintenance. 
19 Obviously they both travelled the same route, and 
20 the Fort Nelson man for Westcoast told me that he had 
a1 been in there with a cat, with a bulldozer and done some 
22 work and -- but I couldn't tell which was which. There 
23 was no way you could tell who was involved, except that | 
24 I doubted if the seismic would be interested in Eee 
25 | a dike or a berm across the top of the LaBiche slope. 

26 | F Q What sort of a 
Zt would you make, Mr. Owen to ensure that the kind of | 
28 remedial steps that a company takes. are done 
29 properly and without further damage to the environment? | 


| 
30 Should they take their land use inspector in with them | 
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1| or should they consult him to see what kinds of -- 

| A Yes, the land use 

+] inspector at Fort Liard should be more deeply involved | 

' in this. That's a problem the Indian Affairs will have 

3 to, face Upiwien. 

6 0 You say that as though 

7 | you feel they haven't really come to grips with this 

8 | as a problem? 

3 | A I uncerstand they are | 
10 now. I understand. I haven't got any confirmation | 
11] but I've been told that they are much more serious | 
12) in this than they have been in the past. 

13 | THE COMMISSIONFR: The land 

ey Use inepectomrvat Liard, 1s that the RMO? 

15 A Yes sir. 

- MR. BAYLY: 

17 | | ee | 
| Q Now when we heard oy ee 

18 | earlier from Dr. Hardy, he spoke of siltation in a | 

a lake, is that Fisherman's Lake? 

*P This is caused by the 

=i faci itv. 

*] A I presume it would be | 

a Fisherman's Lake, it’s the only lake there. 

24] Q You didn't see any 

aa evidence of this yourself? | 

26} - A No sir. | 

27 Q Do you know from your | 

“3 knowledge of the permit whether the bond that is put | 

3 up is to be used to pay for any of the reclamation ete 

30 | 


| | | 
= has to be: done? . 
i] ; 
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Cr. Exam. by Mr. Bayly 


A Nopnd do not; I don't 
know the status of that at all. 

Q Do you feel, Mr. Owen, 
that you went in a bit late yourself, I don't mean that 
it was your fault necessarily, but that a person should 
have been sent in to inspect this sooner after the com- 


pletion of the facility? 


A No; Indo. notes GL think hee 
the time that I went in was just about right. 
Q I see. You spoke of 


s 


some gulleys and showed usS some pictures of some gulleys 





that you said were as much as five feet deep at the time 
you went in. Would an earlier inspection have caught 
some of those at an earlier stage and perhaps prevented | 
some slope --- 
A An inspector doesn't 
prevent anything, sir. | 
THE COMMISSIONER: Yes, that's | 


what I’ was thinking. What could you have done about at 2 
| 

A I couldn't have done | 

i 
anything. I just would have pointed out that there | 


was surface water erosion taking place. 


MR. .BAYLY: 


@) EL, said. that, badly...» Do 


you feel that an inspector going in and making a report 
earlier would have caused something to be done before 
gulleying got to that stage or did you not have that 
kind of power toforce the company to do those types of 
things? 


A Well I personally haven't | 
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Cr. Exam. by Mr. Bayly 


got that power. My recommendations go directly to 
Indian Affairs, and after I have written my report, I 
might be anywhere else in the country and I may not 
hear of it any more. 

This particular report here 
that's published, that was -- I thought a confidential 
report written by myself for the information of Indian 
Affairs, and they decided to publish it. It wasn't my 
idea at all. 

I write, sir, an average of 


‘ 


-- on an average of one of these every three weeks, 


all over the country for various departments, for Ccepar 


ments I'm more or less associated with now, and some of 


them, I would say most of the publications I have put 


ct 


—— 4} - 


out have been of that type. Somebody has decided there's 


enough information in it to warrant publication. 


Q PA eLoht. 


A BuLcrer myself, “1 *nac nothing 


to’ do with’ the publishing. I-prepared the report, 


presented it to Indian Affairs as their consultant, and 


they thought that thev should publish it and it's out. 
@) All right. You sound as 
though you are critical of publishing of these reports 
in a general way, and I'm just wondering about that, 
whether you feel that some of these inspection reports, 
like the ones that you do, should be made available to 
the public so that they wll know what the problems are, 
and to perhaps put: pressure on, if necessary, to make 


sure that the situations are corrected? 


A I think that some of them 


| 
| 
! 
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| that contain,especially those that contain new geoloci- 
| 
| cal knowledge, should be published, but just to publish 


a report for the gake of publishing it, I'm not personally 














| 
, 4| the least bit interested. I have too many things else 
5| co cdo; | 
6 | I have, down on the St. Law- | 
7 rence Seaway, for example, I had to write a pour bare lana 
8 against a contractor who wanted almost four million 
9 | dollars' claim. iewent. to a Lot.of detail in that 
1a and the result was that the government decided to puhb- 
11] lish it, there was so much information in it. But most | 
12 | of the reports which I have prepared are limited disease 
} | 
13 | bution, that's what they call them. 
14) : Q Yes. I'm interested in 
15 | this report from the point of view of when they publish | 
16 | Ht, do they publish it in total, or just selections 
17| from it? 
18 | A Ohneno. That's pretvy : 
19 | well the way I wrote it. There are a few minor chances | 
20 | which we discussed, but as far as the report is con- | 
eae cerned, I have to assume responsibility for ie. 
22 Q Yes. | 
oe THE COMMISSIONER: Those notes 
24 | that are passed to you, Mr. Bayly, do they say "Time's | 
25 | noo Or? | 
ag MREURAYLY: 1 think you @re-a | 
27 | bit hopeful, sir. | 
28 | , THE COMMISSIONER: Well then, 
29 let us stop for five or ten minutes, and stretch our | 
| 
ae bale (PROCEEDINGS ADJOURNED) | 
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LI (PROCEEDINGS RESUMFD PURSUANT TO ADJOURNMENT) 
3 TEE COMMISSIONER: I should 
3 say that I circulated among the Inquiry Staff a draft 
4 schedule of hearings for the new year and if counsel 
5 wish to pick up a copy from Miss Hutchinson, she has 
6 | extra copies, just get one and if you want to comment 
3 | on it, you might do so tomorrow before we adjourn if 
3 | you wish-and we'll take your comments into account 
9 certainly. | 
10 | Carry on Mr. Bayly. | 
i} | , MSP BAYGY: | 
121 ©) Mr seOwen, yousrefengin | 
13 your report at pages 6-7 to what. appears to be a earruee 
| of the system to monitor what happens after the 
ee transmission facility is in place and I'll quote a para- 
16 | graph to ae from that page. "The maintenance manager 
17 | for Westcoast transmission stated that the company has 
18 | NOmauUbnOrIity “Over seismic Operators using pipeline and 
19 | was of the opinion that these operators would be under | 
20 | the jurisdiction of either the National Fnergy Board | 
et or the Northwest Lands and Forest Service, | 
22 | Now, in light of that Baroctape. 
23 | would you recommend that after the facility has been 
24 | installed, that the company continue to have some say 
25 in what happens on the right of way, or should there be 
26 . some other way of monitoring this that is more successfull 
27| than what we've seen in the Pointed Mountain example? 
| 
23 | A In my opinion, when the | 
29 | company has put as much money as they have into that | 
. pipeline, they should have something to say with’ how it's 
| 
| 
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going to be looked after. I'm not sure of the exact 
figure, but someone told me that Westcoast Transmission 
cost Sl8 million dollars to put that pipeline. in. 

Now how close that is I don't know, but this is an 
awful lot of money. . I think they should have some 
say on what happens to that pipeline, even though they 
only have a lease on the land, they don't really own 
it do they? 

Q No, I believe that in 
the agreement they don't own it. In fact I think they 
pay 30. some dollars a year for it. 

Now, given that they should 
have some say in what happens on that right of way, 
would you feel that that would also ensure that if any 
problems occurred, on the right-of-way, that they 
would be responsible for the repairs? 

Or would you see that as a shared responsibility with 
someone else? 

A What sort of problems 
are you referring to? 

Q Well you showed us in 
your slides Ae example, several streams that were 
blocked up by the seismic operators,that somebody 
should unblock, I assume,and you've shown us some 


-- the start of some erosion caused by caterpillar 


. tractors and other vehicles using the right of way 


either after the spring thaw or prior to the winter 
freeze up, I gather these things should be repaired 
and someboay has to pay for those repairs . Have you 


as a result of your inspection, formed some opinion or 
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A.B. Owen 


10491 


have you some recommendation to make as to how that coulé 
be performed anc who should look after it? 

A Ingmy, Opaniony=if sa 
seismic operator is planning on using a line such as 
this to move his equipment, he should post a bond 
similar to what Westcoast had to bond, post a bond and 
if he can't fix it up, then the government can and 
deduct it from the value of the bond. That's my idea. ! 
That is my opinion I should say. 

QO And in addition to that 


you feel-that the company should be consulted as to 


whether anyone should be even allowed to have permission! 
to Wsewthat right of way, is that the other part of 
your recommendation? That was your answer to the 
previous question. 

A This is an ideal 
Sieuaciom put f don t think fhat the “company. could 
prevent some sort of traffic along or over the line. 
They can't block off well, 600 miles of land without 
having some way for people to pass over it or under it. 


Q So you see that people 


are going to use it anyway, no matter what you co? 


What about policing it, Mr. Owen. Have you thought 

of ways that you might police a facility like this to 

ensure that people use it to a minimum or in the case of 

it and uses it, that you've got some system of con- | 

trolling them? | 
A Well an inspector shoula 


do it. I worked along that gas -- or that high test 
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fuel line from Haines Alaska, that came up the Haines 
Road and then along through Haines Junction, along the 
Alaska Highway into Fairbanks. This was a jet fuel 
line and the U.S Army had a chopper -- a helicopter 
that flewthat every day, real down low and this was an 
inspection which carried on continuously, .- . I've 
actually sat on that line and ate my lunch and had the 
helicopter circle over me and keep on going. Now this 
was a U.S. chopper too and I would say this would be 


about the best way of handling it. 
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aes Cr. Exam. by’ Mre . Bayly | 
} 
1] @) It would be just as well 
2 that they didn't do anything more than that to you. | 
i | 
3 ; Now, I gather that one of the | 
4| possible abuses of the system as it presently is, is 
5 | that everybody denies responsibility for damage to the | 
6 transmission right-of-way? | 
7 | A Thais*is* correct. rom my 
7 own experience this happens all the time. | 
9 | Q And so when it comes to | 
i| 
10 | aera whether or not a company like Westcoast should | 
11| have its money back, you may go through a great deal of | 
12 | argument over whose fault it was in the first place 
13, that the damage was done? 
14} A This is correct. 
15 | QO You are satisfied, I under 
iG ‘stand from your report, thatYthey didn't live ‘up entirely 
17) to their indemnity agreement to their permit as they had 
13! received it? 
19 | A Not entirely. They did | 
20 | not live up to it entirely. I thought that Westcoast | 
21| did a good a all in all, but they still missed out | 
22 | on this control of surface water erosion, which is the | 
23 big culprit as far as any damage now on the line. | 
24 | Now, the other damage, I 
25 | blame substantially on the seismic people. I would | 
| " gay that it would be up to the R.M.O. to check those | 
27 | out. In Fort Liard he's only 20 miles away from that | 
28 line. There's no reason why -- in the winter he can 
29 drive over there with a truck. In the summer it's 
ae chopper, just a short haul. | 
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ae a) Cr. Exam. by Mr. Bayly, 
1| Q Yes. I gather when we : 
| are giving out awards for some of the problems that 
\| : | 
3 | have occurred on this line, that in your opinion we | 
‘| should give some of them to whoever made the decision to} 
5 | permit the use of the gravel in the river, and from the | 
6 | river, to shore up the part of the pipeline that had i 
7 become exposed, prior to your arrival? | 
3 | A Yes. My background with i 
9 | the gravel in the river dates back to when we started | 
10 | to do a gravel survey, a gravel inventory, as it were, | 
11 from Fort Simpson up to Tuk, and over to Arctic Red, | 
120 McPherson and up the east side of the delta, right up | 
13, to the Arctic coastal plain, and we had three consult- 
14 | ants working on that job at various times, and we spent 
15 | well over a million dollars. | 
16 | As you probably know, the 
| ee ie those 23 one inch to two mile granular mater- 
18 | ials map which Indian Affairs produced, and in all of | 
19) the contract -- the specifications we laid down to those 
20 consultants, the three of them that worked, river 
21| gravels were out. We weren't the least bit interested . 
22 | in touching anything in the rivers. That includes -- | 
23 | well everywhere, there was no way,we were interested in 
24| the stuff that was land based. | 
25 | Much to my surprise, I walk | 
26 | into the Kotaneelee and lo and behold, here's a berm | 
27 | pushed in and you could see the cat marks out in the | 
28 | river. Now he just hadn't front-end loaded that across.| 
29 | He had actually pushed it through the water, and up ie | 


other side as the picture showed. 
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Cre) Exams byyMr.» Bayly 


Now, I don't know whether the | 
company got special permission for that. I just poine ed 
out? theyfactk®’ to indian Affairs, and I have’ no’ idea what'§ 
happened since then. 

0 In your experience in the 
kinds of projects you've been in, would you agree that 
when somebody has a facility that's put in and there's 
a problem that often permits are granted for things that 
might not have been granted without an emergency situat- 
ion? 

A I don't know whether it's 
happened. In my own experience, that hasn't happened 
before. When they opened up the small borrow pit for | 
the concrete aggregate on the LaBiche, the -- they cot 
permission from Fisheries to use that material, and I 
never saw the actual permit, but I was told that they 
could take out approximately -- they were permitted to 
take out approximately one thousand cubic yards of 
material, but that after it was finished they had to 
level off the ground so that there would be no fish 


caught in any little hollow in this bar. 





Actually, as most construction | 

jobs are, the concrete was pretty well all made before | 
| 

they got the permit through, but still that's the way | 
it worked out. | 
0 Yes, and that's another | 

one of the problems, isn't it, with these kinds of iba, 
that very often the granting of permits lags behind an | 
on-going project? | 


A This is true. 


a a 
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1 Q And WLeL were ‘to suggest | 4 
2 | to you that a solution to this might be to have these | 
3 contingencies Rennes Out! prmor “to? the*first.‘caterpittlar | 
a| tractor being allowed on the job, that some of these 
5 | things might be better thought out than they were in the 
6 | case of the Kotaneelee River? | 
7 | A Well it surprised me that 
8 | the company had not actually located a satisfactory, a 
7| more satisfactory supply of granular materials than they 
in | had, and as an engineering geologist who has worked 
a | many, Many years in this sort of business, and havina | 
12) just come off a job in the Niagara Peninsula where we | 
13] were running head-long into the Ontario Department of : 
14] the Environment, trying to find a place to open up : 
15 | quarries along there for our big job, we wanted hundreds 
i6 | of thousands of yards of aggregate. 
17 | It didn't make sense to me. 
Ht 
18) Q Alisyvacnt. ~Sofwhat* you 
19 | are telling me by that is that it can be Gone, thatyou | 
20 | can have an authority that looks very carefully into | 
ay these things prior to granting permits to remove cran- 
all ular materials from anywhere, and that just doesn't | 
23 | appear to have been done in this situation? | 
<4 | A Yes. : 
25 | QO To be -- | 
26) pat tran tied ppereelubpearie, | 
27) I am quite willing,because when I went in on that job, | 
28 I .should have looked for gravel just out of my own 


| personal curiosity. I had just come off a job where | 


we, before we touched any rock from any guarry, we wanted 
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to see where that rock had been placed. We wanted to 


see the mix specifications and all the rest, and I 


| 


wandered many days up and down the Queen Elizabeth High- | 


way looking at overpasses and underpasses, and checking 
back to the quarry from which that rock came. So I go 
up to there, I never thought, I never saw any concrete. 
Well, it turned out that the dehydration plant and 

the AMOCO's camp at the Beaver River Inn, it was on 
concrete, but we couldn't see it, it was all snow. 

It wasn't until later on in 
the eae near the end, when one of the marine pipe- 
line people asked me if I wanted to see a good gravel 
pit. I thought he was joking, but he took me about half 
a mile up the road beyond the Beaver River processing 
plant, and there was the most beautiful gravel pituyou 
ever saw just staring us in the face. 

0 So, thew 

A Tottubbed.it,; 2 ‘admit. 
That was something I should have checked out, just out 
of personal curiosity. 

QO So the material was there, 
it was just that the opportunity wasn't taken to use 
a ty 

A This was not on the job. 
This was a good half mile to a mile away from the end 
of the pipeline, which meant that they opened up a jap hs 
there and they would have to haul those weights right 
down the line, which would be quite expensive. 


QO But this is one of the 


reasons for your feeling that these things should be 








; m ee! 6 Oe 





# : et 
7 a 
Tend owt) .2. 4 ; Wes aeentnne tape 
vive sv NG «De .29 aur re 
.+ Baanaw oY. ,Sesslq need bet Apex teds sxsw see ad f 


see , teen od [Le Bae enolss>iitocege xim of? oae $ 
Moedssi ld aeand ora nwob Bas qu eysb yasm Serebosaw 1/1 
icato bee ,a@eseeershay Bas esseequevo 36 | pnizool yew 


se ote door tadgd doktv gost prasup ent oF Agsd g 


> sDN i (as tevean tT yatevots sevadc-l execs 97.qu 
& isia oanltnubydeb eft dada. 3wo banzu? 32 ,fieWw | 
agW 21 .fml xzeoyts ‘seyvse@ als, ta anasg @'ODOMA orld tt 
come fe asew tt .o) eae o' abi@oo ew Jom ,steroneo 2 


svat Elina 3 aeaw gt 


y44 lo of cectw ~ Pos off? WHE (nNoOz4o8 ia 


iS op a eae of Betanw 1 1 em beoles eiqoed anil 
Cerri o® doot os sed .egddot eaw sct-dnoyons | «Jaq ; 
) 
avo tavit cevee®?. orl broyed Seow wets grieiice it 


‘oye. [ntidesed. s2om att eey ete basa) ,oneig 


.ooe8? ada ct ev paisste Jeng wee tsve 


217 OF * 7 
the I «ts Betta 1 A T 
Wo Sa $86 Bbetooris aved Sisoda I pnivivenmog eaw sant - 
: -ysieoLsuo isacered. 20 ‘c 

ei? 2aw Lakgagam oft G2 Qo | 

nai of Seded 2’ nesw vtinwsroaqe atid tans. Jevl Bbw FA 
c24 i 
.doef, ode ne Jon esw ata A 


of3 mott vaws ofim s oF stim tlad — 6 26w a2ldT 

sic 2 gv Bemaqo yeds tedg tonem dotdw ,aaifegiq ads to 
(dia etdvtew seeds Lusd of sverl blyow yeds Sas ezeds 
.evianogxs ejliup ed, biuow faidw ,eatt ont wok 

orld, 2q/eno; wk ated? SUB Oe pi piPog ee ; 


ALLWEST REPORTING L-TD. E.B. Owen 10498 








cs Road Cr. Exam. by Mr. Bayly 
1| mapped out prior to the start of any project that re- | 
2] quires -- | 
3 | ; A Yes. | 
4 | Q  -- borrow facilities? | 
5 | A I was surprised that they | 
6 | hadn't found a more satisfactory supply of concrete 
7 aggregate before the job started. 
8 | (a) Yes. Now, my information | 
3 | is that in some places that the berm was not placed 
me correctly on the facility, and do you know anything | 
v1 about that? 
12 | A Only in one instance and 
i3| it was rectified within a hour. I spotted one spot | 
i 
14 | where the cat driver had missed about 500 feet. The | 
15 | cat skinner that was making the berm, and he was not evel 
16 | the pipe, the buried pipe whatsoever. 
17 | Are you thinking of the berm 
18 | after the pipe was put down, or the berm that was put 
19) down before they actually -- | 
20 | Q Well I was thinking of the) 
| 
sa berm over the pipe, and that was the instance you are 
sa talking about? | 
23 | A Yes, this is true. There 
a was one spot about 500 feet, but I mentioned it to the | 
25 | bulldozer super, and he was right in there and had it 
26 | fixed up in no time. | 
27 | Q Yes. 
28 | 2 A I understand, though, on 


ba 9 the other line between Beaver River and Fort Nelson, in | 


B.C. there's an awful lot of places where they missed 
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eee ee Cr. Bxam.. bY Mu. Bayly | 
1| out. I saw some of them myself. 
2 | Q Yes. Youwere inspecting | 
3 | only that portion’in the Northwest Territories? 
4! A Well, -- | 
5 | Q i mean, you += 
6 | A Ledomlt astop; foo biticad 
7 | boundaries don't mean too much. You go ahead and map 
3 the whole thing. I was interested in what was going on 
9 down in B.C., it was only two miles, two point something 
10) miles. I mapped the whole thing. | 
LL! MR. BAYLY: Those are all the 


questions I have. Thank you very much, sir. 





MR. OWFN: Thank you. 








13 

14 | MR. GOUDGE: Now, : 
is | In order of cross-examination, Mr. Commissioner, in terms 
16 | of adversity of interest, it would seem to me that 

17 | perhaps Mr. Hollingworth ought to go least, and that 

18 | would leave Mr. Marshall next. | 
19 | : I wonder if given that Mr. | 
20 | Marshall may have only a few questions, we might con- : 
21 sider prevailing on the reporters through that cross- 

22 | examination, and then giving them a well deserved | 
23 | break. | 
24 | THE COMMISSIONER: Yes. | 
25 | Excuse me, Mr. Marshall, I don't think we should sit 

26) much longer. If you have got a half hour of questions, | 
sel I think we should leave it until the morning. : 
28 | MR. MARSHALL: I only have one | 


iit area, sir. 


30 | THE COMMISSIONER: All richt. 
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Cr. Exam. by Mr. Marshall 


1| MR. MARSHALL: I don't know 
2 | that it will take more than a minute, so -- 
al | 
"| 
4 CROSS-EXAMINATION BY MR. MARSHALL: 
5 | | 
| 
6) Q Sir, my area of interest 
7 is with respect to taking gravel from rivers, and there 
| | 
8 has, I believe, been a report entered in the proceedings 
9 | before this Inquiry dealing with the Alyeska experience 
Brg ; | 
19 | in taking gravel from inactive flood plains. There was 
| ’ { 
11] a report done by Northern Engineering Services. Are ) 
| 
12) you aware of what's been going on in that connection on 


13, Alyeska? 
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pe lanai Cr. Exam. by Mr. Marshall | 
| 
1| A NOvesiGg, Lamy noc. | 
2 | QO I was wondering, sir, 
3 if you would ey ee any discussions with environ- | 
| 
4 | mentalists to the effect that there are considered by | 
5 some environmentalists, at least, to be environmental 
6 | advantages to taking gravel from inactive flood plains, | 
7} rather than taking it from, say, undisturbed upland 
| areas? | 
9 || A NO, Sir, I haveonot at | 
10 any p Ame cus cugice this problem with Se se 
11} Q Well, do you have an 
12| opinion on that, sir, or is it something really outside | 
i3 | of your field of expertise? | 
14 | A It is really outside of 
15 | my field. I am not an environmentalist at all. 
16 MR. MARSHALL: Well, I : 
17 | expect that we may get into this in the next phase, 
8] sir. 
19 | Prianwayou, Sir. 
29 | THE COMMISSIONER: Well, | 
21 I think that we will prevail upon you to remain until | 
22 | tomorrow morning, if you wouldn't mind, Mr. Owen, and 
23) Mr. Hollingworth of Foothills has some questions, 
24 but he can ask those in the morning and then we will | 
25 | let you go, and then we will hear the remaining wit- | 
26} nesses in this phase. | 
| MR. GOUDGE: Nine o'clock 
28 | 
stl tomorrow morning? | 
E | THE COMMISSIONER: Nine o'clock. 
i ( PROCEEDINGS ADJOURNED) 
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